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Description 
Technical Reld 

5 [0001] This application relates to sulfonated amino add derivatives and metallcproteinase inhibitors containing the 
same. 

Background Art 

10 [0002] An extracellular matrix consists of collagen, proteoglycan, etc.. has a function to support tissues, and plays a 
role in a maintaining of a cell functions . for example propagation, differentiation, adhesion, or the like. Matrix metallo- 
proteinases (MMP) such as gelatinase, stromelysin, collagenase, and the like have an important role in degradation of 
an extracellular matrix, and these enzymes work for growth, tissue remodeling, etc. under physiological conditions. 
Therefore, it is considered that these enzymes participate in progression of various kind of diseases involving break- 

75 down and fibrosis of tissues, such as osteoarthritis, rheumatoid arthritis, corneal ulceration, periodontitis, metastasis 
and invasion of tumor, and virus infection (for example. HIV infection). At the present time, it is not clear which enzyme 
participates in the above diseases seriously, but it is considered that these enzymes at least participate in tissue break- 
down. As metalloproteinase inhibitors of amino add derivatives, for example hydroxamic acid derivatives of amino acids 
(JP-A-6-2562939), carfcxsxylic acid derivatives of amino add and/or their hydroxamic add derivatives (W095/35276), 

20 etc. are disdosed. 

Disclosure off Invention 

[0003] If it is able to inhibit the activity of MMP, it is considered that MMP inhibitors contribute to an improvement and 
25 prevention of the above diseases caused by or related to its activity. Therefore, development of MMP inhibitors has long 
been desired. 

[0004] In the above situation, the inventors of the present invention found that a kind of sulfonamide derivatives have 
strong activity to inhibit MMP. 

[0005] The present invention relates to a composition for inhibiting metalloproteinase which contains a compound of 
30 the formula I: 



wherein R** is optionally substituted lower alkyi, optionally substituted aryl, optionally substituted aralkyl. optionally sub- 
40 stituted heteroaryl, or optionally substituted heteroarylalkyi; is hydrogen atom, optionally substituted lower alkyI, 
optionally substituted aryl, optionally substituted aralkyl, optionally substituted heteroaryl, or optionally substituted het- 
eroarylalkyi; is a bond, optionally substituted arylene. or optionally substituted heteroarylene; R^ is a bond, •(CH2)m- 
. -CH=CH-. -C = C-, -CO-. -CO-NH-, -N=N-, -N(RA)-. -NH-CO-NH-, -NH-CO-. -S-. -SO2NH-, -S02-NH-N=CH-. or 
tetrazol-diyi; R^ is optionally suljstituted lower alkyI, optionally substituted C3-C8 cydoalkyl. optionally substituted aryl, 
45 optionally substituted heteroaryl. or an optionally substituted non-aromatic heterocydic group; R^ is hydrogen atom or 
lower alkyl; Y is -NHOH or -OH; and m is 1 or 2; provided R^ Is hydrogen atom when Y is - NHOH, its optically active 
substance, their pharmaceutically acceptable salt, or hydrate thereof. 

[0006] Mentioned in more detail, the invention relates to the following a)-b). 1}-16). and A)-C). 
so a) A composition for inhibiting metalloproteinase which contains a compound of the formula ]: 



35 
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wherein is optionally substituted lower alkyi, optionally substituted aryl. optionally substituted aralkyi, optionally 
substituted heteroaryi, or optionally substituted heteroarytalkyl; is hydrogen atom, optronally substituted lower 
alkyl. optionally substituted aryl. optionally sut>stituted aralkyl. optionally substituted heteroaryi. or optionally sub- 
stituted heteroarylalkyi; R^ is a tx)nd. optionally substituted arylene, or optionally substituted heteroarylene; R'^ is 

5 a bond. -(CHgjm-, -CH=CH-, -C ^ C-, -CO-, -CO-NH-, -N=N-. -N(R^)-, -NH-CO-NH-, -NH-CO-. -0-. -S-. -SO2NH-. 

-S02'NH-N=CH-, or tetrazol-diyi; R^ is optionally substituted tower alkyt. optionally substituted C3-C8 cydoalkyl, 
optionally sut>stituted aryl. optionally substituted heteroaryi. or an optionally substituted non-aromatic heterocyclic 
group; R^ is hydrogen atom or lower alkyl; Y is -NHOH or -OH; and m is 1 or 2; provided R^ is hydrogen atom when 
Y is - NHOH, R^ Is optionally substituted aryl or optionally substituted heteroaryi when R^ is optionally substituted 

10 arylene or optionally substituted heteroarylene and R^ is - CO-NH- or NH-CO-, R^ is optionally substituted aryl or 
optionally substituted heteroaryi when R^ is optionally substituted arylene or optionally substituted heteroarylene 
and R^ is tetrazol-diyl. R^ is lower alkyl. aryl substituted by lower alkyl or optionally substituted aryl, or heteroaryi 
substituted by lower alkyl or optionally substituted aryl when R^ is optionally substituted arylene and R^ is a bond, 
both of R^ and R^ are not a bond at the same time, and R^ is not -O- when R^ Is optionally substituted arylene or 

IS optionally substituted heteroarylene. its optically active suk>stance. their pharmaceutically acceptable salt, or 
hydrate thereof. 

b) A composition for InNbiting metalloproteinase as mentioned above, which Is a composition lor inhibiting type-lV 
collagenase. 

20 [0007] Preferred embodiment of the present Invention are as follows. 
1) A compound of the formula 1: 



2S 



30 



so 



R^-R^-R^-SOa-N' "COY 
R^ 



wherein R** is optionally substituted lower alkyl, optionally substituted aryl. optionally substituted aralkyl. optionally 
substituted heteroaryi. or optionally substituted heteroarylalkyi; R^ is hydrogen atom, optionally substituted lower 
alkyl, optionally substituted aryl. optionally substituted aralkyl, optionally substituted heteroaryi. or optionally sub- 
stituted heteroarylalkyi: R^ is a bond, optionally substituted arylene. or optionally substituted heteroarylene: R^ Is 

35 a bond. -(CHgjm-. -CH=CH-. -C - C-. -CX)-. -CO-NH-. -N=N-. -N(RA)-. -NH-CX3-NH-. -NH-CO-. -0-. -S-. -SO2NH-, 
-S02-NH-N=CH-. or tetirazol-diyl; R^ is optionally substituted lower alkyl, optionally substituted C3-C8 cycloalkyl. 
optionally substituted aryl, optionally substituted heteroaryi, or an optionally substituted non-aromatic heterocyclic 
group; R^ is hydrogen atom or lower alkyl; Y is -NHOH or -OH; and m is 1 or 2; provided R^ is hydrogen atom when 
Y is - NHOH. R^ is optionally sukjstituted aryl or optionally substituted heteroaryi when R^ is optionally substituted 

40 arylene or optionally substituted heteroarylene and R"* is ■ CO-NH- or -NH-CO- (when R^ is phenylene and R"^ is - 
CO-NH-. R^ is not methyl or phenyl and R® Is not 2-chlorophenyl, 4-chlorophenyl. or 2.4-dichtorophenyl), R^ Is 
lower alkyl. optionally substituted aryl, or optionally substituted heteroaryi when R^ is optionally sutistituted arylene 
or optionally suk)stituted heteroarylene and R^ is tetrazol-diyl, R^ is lower alkyl, aryl substituted with lower alkyl or 
optionally suk)stituted aryl. or heteroaryi substituted with lower alkyl or optionally substituted aryl when R^ is option- 

4S ally substituted arylene and R"^ is a bond, both of R^ and R"* are not a bond at the same time, and R^ is not -O- 
when R^ is optionally substituted arylene or optionally substituted heteroarylene. its optically active substance, 
their pharmaceutically acceptable salt, or hydrate thereof. 
2) A compound of the formula M: 



r' r^ 

R^-R®-^ "^SOa-N^COY fl 



R^ 



wherein R® is -CH=CH-. -C = C-. -N=N-. -NH-CO-NH-, -S-, -SO2NH-. or -S02-NH-N=CH-; R^ is optionally substi- 
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tLfled aryl or optionally substituted heteroaryl; and are each Independently hydrogen atom, lower alkoxy or 
nitro: fO. R^, and Y are as defined above, its optically active substance, their pharmaceutically acceptable salt, or 
hydrate thereof. 

3) A compound of the formula Hi: 




wherein R''° is -(CH2)m-. -CO-, -CO-NH-, N(RA)-, -NHCO-. or tetrazol-dlyl; m is 1 or 2; R\ R^, R^ rS r9^ rA^ and 
Y are as defined above, provided R"" is not methyl or phenyl and R^ is not 2-chlorophenyl, 4-chlorophenyl, or 2,4- 
dichlorophenyl when R^^ is -NH-CO-, its optically active substance, their pharmaceutically acceptatMe salt, or 
hydrate thereof. 

4) A compound of the formula JV: 



r^-r"-CJLso2-n^coy ^ 

X ^ 



wherein R^^ is a bond, -CH=CH-. or -C ^ C-: X is oxygen atom or sulfur atom, r\ R^, R^. and Y are as defined 
above, its optically active substance, their pharmaceutically acceptable salt, or hydrate thereof. 
5) A compound of the formula £: 



R^' 

R^'-R^'-R^-SOz-N'^COY 

r2* 



wherein R^* is benzyl, (indol-3-yl)methyl, (1-methylindol-3-yl) methyl, (5-methylindoI-3-yl)methyl, {1-acetylindol-3- 
yl)methyl, (1-methylsulfbnylindol-3-yl)methyl, (1-alkoxycartx)nyl-3-yl)methyl (for example ethoxycarbonylmethyl), or 
i-propyl; R^ is hydrogen atom, methyl. 4-aminobutyl, or benzyl; R^ is 1 .4-phenylene; R^ is -0-; R^ is phenyl or 4- 
hydroxy-phenyl; and Y is as defined above, its optically active substance, their pharmaceutically acceptat}le salt, or 
hydrate thereof. 

6) A compound of the formula T: 



R^"-R'*"-R^"-S02-N"^C0Y 



wherein R"*" is 4-thiazolyl methyl, (indol-3-yl)methyl, (5-methoxyindol-3-yl)methyl, 1 -naphthyl methyl, 2-naphthyime- 
thyl, 4-biphenylylmethyl, 2,2,2-trifluoroethyl, 2-phenyIethyl, benzyl, i-propyl, 4-nrtrobenzyl, 4-fluorobenzyl, cyclohex- 
ylmethyl. (1-methylindol-3-yl)methyl, (5-methylindol-3-yl)methyl. (5-fluoroindol-3-yl)methyl, (pyridin-4-yi)methyl. 
(benzothiazol-2-yl)m ethyl, (phenyl)(hydroxy)methyl, phenyl, carboxy methyl, 2-cartx)xyethyl, hydroxymethyl, phe- 
nylmethoxymethyl, 4-carboxybenzyl, (benzimidazol-2-yl)methyl, (1-methylsulfbnylindol-3-yl)methyl, or (1-ethoxy- 
carbonylindol-3-yl)methyl; R^' is hydrogen atom; R^" is 1 , 4-phenylene; R^" is a bond; R^" is phenyl, 3- 
methoxyphenyi, 4-methQxyphenyl, 4-methylphenyl, 4-tert-butytphenyl, 4-trifluoromethyiphenyl. 4-fluorophenyl, 4- 
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methytthiophenyl, 4-biphenylyl, 2-thienyl, benzQxazol-2-yl, benzothiazol-2-yl, or tetrazol-2-yl; and Y is as defined 
above, its optically active substance, their pharmaceuticaliy acceptable salt, or hydrate thereof. 
7) A conrpound of the formula V: 



wherein R''^ is -CH=CH- or -C = C-; R\ R^. R'^, R®, and R® are as defined above, its optically active substance, 
their pharmaceuticaliy acceptable salt, or hydrate thereof. 
8) A conipound of the formula Vi: 



wherein R^, R^, and R^ are as defined above. R^^ is optionally substituted lower alkyl. optionally substituted aryl. 
optionally substituted aralkyi, optionally substituted heteroaryl, or optionally substituted heteroarylalkyi; and R^^ is 
optionally sut)stituted aryl, or optionally substituted heteroaryl; provided R"*^ is not metiiyl or phenyl and R^^ is not 
2-chlorophenyL 4-chlorophenyl. or 2,4-dichlorophenyl, its optically active substance, their pharmaceuticaliy accept- 
able salt, or hydrate thereof. 
9) A conrpound of the formula VH: 



wherein R^ , R^. R^, R^, and R^ are as defined above, its optically active substance, their pharmaceuticaliy accept- 
able salt, or hydrate thereof. 
10) A compound of the formula Vlll : 





f8 




vn 




wherein R\ R^. R^. and R^"* are as defined above, its optically active substance, their pharmaceuticaliy acceptable 

salt or hydrate thereof. 

1 1) A compound of the formula Viil: 
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SOg-N XOOH IX 



2 



wherein R^ R^, R^. R^, and R^ are as defined above, its optically active substance, their pharnnaceutically accept- 
able salt, or hydrate thereof. 
12) A compound of the fbnmula JC: 

R^ 



R^-R^^-^ SO2-N COOH X 



R« 

wherein R""^ is -CH=CH- or -C ^ C-; R\ R^, R®, and R® are as defined above, its optically active substance, their 
pharmaceutically acceptable salt, or hydrate thereof. 
13) A compound of the formula Xi: 

R« R'3 



R^*-C-N~^ ^^SOz-N'^COOH XI 



wherein R^, R^. R^^ and R^^ are as defined above, provided R^^ is not methyl or phenyl and R^^ is not 2-chloroph- 
enyl, 4-chlorophenyl, or 2,4-dichbrophenyl, its optically active substance, their pharmaceutically acceptable salt, or 
hydrate thereof. 

14) A compound of the formula XH: 

• R** r' 

N=N ? 

pi^~N:^J — V _/ ^°2"j^^°°^^ ^ 

R« 

wherein R\ R^. R^, and R^ are as defined above, its optically active substance, their pharmaceutically acceptable 
salt, or hydrate thereof. 

15) A compound of the formula XIII : 



R^ 

i''-r''J3Lso2-n'^cooh Xffl 



H 



wherein R^, R , and R' ' are as defined above, its optically active substance, their pharmaceutically acceptaksle 



EP0 950 656 A1 



saft. or hydrate thereof. 

1 6) A compound of the formula XIV : 



R^-O-/" ^S— SO2-N 




COOH XIY 



wherein r\ R^. R^, and are as defined above, its optically active sut>stance, their pharmaceutically acceptafc)le 
salt, or hydrate thereof. 

[0008] A compound of the invention is more specifically Illustrated below: 

A) The compound of any one of above 1) to 16). wherein R\ R^', R^". and R"'^ are i-propyl, benzyl, or {indol-3-yl) 

methyl. 

B) The compound of any one of above 1) to 4) and 7) to 16), wherein R^, R^, and R^* are phenyl optionally substi- 
tuted with one or more substituents selected from the group consisting of alkoxy, ail^lthio, and alkyl. 

C) The compound of any one of atx)ve 1) to 1 6), wherein a configuration of asymmetric cartx>n atoms bonding with 
R\ R""'. R""", and R""^ is R configuration. 

[0009] Further, this invention relates to a pharmaceutical composition, a composition for inhibiting metalloproteinase, 
and a composition for inhibiting type IV collagenase which contain the conpound atx)ve 1) to 16) and A) to C) 
[0010] Ail of compounds of at»ove 1) to 16) and A) to C) have strong metalloproteinase inhibitory activity, and the fol- 
lowing compound is more preferable: 



1) A compound wherein R*" is i-propyl, benzyl, or (indol-3-yl) methyl, R^ is hydrogen atom, R^ is 1 ,4-phenylene. R* 
is -C s and R^ is optionally substituted phenyl. 

2) A compound wherein R^ is i-propyl, benzyl, or (indol-3-yl) methyl, R^ is hydrogen atom. R^ is optionally sut>sti- 
tuted 2.5-tiiiophen-diyl. R^ is -C = C-, and R^ is optionally substituted phenyl. 

3) A compound wherein R^ is i-propyl, benzyl, or (lndol-3-yl)methyl. R^ is hydrogen atom, R^ is 1 ,4-phenylene, R"* 
is tetrazol-diyi, and R^ is optionally substituted phenyl. 

[0011] The term "alkyl" herein used means Ci-C-jo straight or branched chain alkyl, for example, methyl, etfiyl, n-pro- 
pyl, i-propyl, n-butyl, i-lxrtyl. sec-butyl, tert-txjtyl, n-pentyl, i-pentyl. neo-pentyt. tert-pentyl, and the like. 
[0012] The term "lower alkyl" herein used means Ci-Cg straight or branched chain alkyl, for example, methyl, ethyl, 
n-propyl, i-propyl, n-butyl, i-butyt. sec-butyl, tert-butyl, and the like. 

[0013] The term "Cs-Cs cydoaikyl" herein used is exemplified by cyclopropyl, cydobutyl, cyclopentyl, cyclohexyl, 
cycloheptyl, and the like. 

[0014] The term "aryt" herein used means monocyclic or condensed ring aromatic hydrocartDons. Examples of the 
aryl are phenyl, naphthyl, and the like. 

[0015] The term "aralkyi" herein used means the atxjve mentioned alkyl substituted by the above mentioned aryl at 
any possible position. Examples of the aralkyi are benzyl, phenethyl, phenylpropyl (e.g., 3-phenylpropyl), naphthylme- 
thyl (a-naphthylmethyl), anthrylmethyl (9-anthrylmetiiyl), and the like. Benzyl is preferred. The aryl part may optionally 
be substituted. 

[0016] The term "heteroaryl" herein used means a 5 to 6 membered aromatic heterocyclic group which contains one 
or more hetero atoms selected from the group consisting of nitrogen, oxygen and sulfur atoms in the ring and may be 




X. 



COY 



I 
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fused with a carbocyclic ring or other heterocyclic ring at any possible position. Examples of the heteroaryl are pyrrolyl 
(e.g., 1 -pyrrolyl), indolyl (e.g.. 2-indoiyl), carbazolyl (e.g., S-carbazolyl). imidazolyl (e.g.. 4- imidazolyl), pyrazoiyi (e.g., 
1 -pyrazolyl), benzimidazolyl (e.g.. 2-benzimidazolyl). indazolyl (e.g., 3-indazolyl), indolizinyl (e.g.. 6-indolizinyl). pyridyl 
(e.g.. 4-pyridyO, quinolyl (e.g.. S-quinolyl). isoquinolyl (e.g.. 3-isoqurnolyI). acridinyl (e.g., 1 -acrldinyl), phenanthridinyl 
(e.g., 2-ph^anthrldinyl), pyrldazinyl (e.g., 3-pyridazinyl), pyrimidinyl (e.g.. 4-pyrimidinyl). pyrazlnyl (e.g.. 2iDyrazinyl), 
cinnolinyl (e.g.. 3-clnnolinyl}. phthalazinyl (e.g., 2-phthalazinyl), quinazolinyt (e.g.. 2<|uinazoiinyl), Isoxazolyl (e.g., 3-iso- 
xazolyl), t>enzisoxazolyl (e.g., 3-benzisoxazolyl). oxazolyl (e.g., 2-oxazolyl), benzoxazolyl (e.g.. 2-benzoxazolyl), t>en- 
zoxadiazolyl (e.g., 4-benzoxadiazolyl). isothiazolyl (e.g.. 3-lsothiazolyO, benzisothiazolyl (e.g.. 2-benzlsothiazolyl), 
thiazolyl (e.g., 2-thiazoiyf). benzothlazoiyi (e.g., 2-benzothiazolyl). furyl (e.g., 3-furyl). benzofuryl (e.g., 3-benzofuryl). 
thienyl (e.g.. 2-thienyl), benzothienyl (e.g.. 2-benzothienyl), tetrazolyl, and the like. The aryl part of the above heteroaryl 
is optionally suktstituted. 

[001 7] The term "heteroarylalkyP herein used means the above mentioned alkyi substituted with the above mentioned 
heteroaryl at any possible position. Examples of the heteroarylalkyl are thiazolylmethyl (e.g., 4-thiazolylmethyl). thia- 
zolylethyl (e.g., 5-thiazolyl-2-ethyl), indolyfmethyl (e.g., 2-indolylmethyl), imidazolylmethyl (e.g., 4-imidazoly1methyl). 
benzothiazolylmethyl (e.g.. 2-benzothiazolylmethyl), benzopyrazolyl methyl (e.g., 1 -benzopyrazolylmethyi), benzotria- 
zolylmetfiyl (e.g.. 4-benzotriazolylmethyl). benzoquinolylmethyl (e.g., 2-benzoquinolylmethyt). benzimidazolyl methyl 
(e.g.. 2-benzimidazolylmethyl}, pyridylmethyl (e.g., 2-pyridylmethyl), and the like. The aryl part of the above heteroaryl 
is optionally suk>stituted. 

[0018] The term "aryiene" herein used is exemplified by phenylene. naphthylene, and the like. Mentioned in vnore 
detail, it is exemplified by 1 ,2:phenylene. 1 ,3-phenylene, 1 .4-phenylene, and the like. 

[0019] The term "heteroarylene" herein used is exemplified by thiophen-diyi, furan-diyi, pyridin-diyi, and the like, in 
more detail, by 2,5-thiophen-diyl, 2,5-furan-diyl, and the like. 

[0020] The term "non-aromatic heterocyclic group" herein used means 5 to 6 membered non-aromatic heterocyclic 
group which contains one or more hetero atoms selected from the group consisting of nitrogen, oxygen and sulfur 
atoms in the ring, and may bind at any possible positin. Examples of the non-aromatic heterocyclic group are mor- 
pholino, piperidino. pyrrolidino, and the like. 

[0021 ] The term "alkoxy" herein used means alkoxy of which alkyI part is the above mentioned alkyl. Exanples of the 
alkoxy are methoxy, ethoxy. propoxy. butoxy. pentyloxy. and the like. 

[0022] The term "lower alkoxy" herein used means alkoxy of which alkyl part is the above mentioned lower alkyl. 
Examples of the lower alkoxy are methoxy. ethoxy, n-propoxy. i-propoxy. n-butoxy. i-butoxy, sec-butoxy, tert-butoxy, and 
the like. 

[0023] The term "halogen" herein used means f luoro, chloro, bromo, and iodo. 

[0024] The term "alkylthio" herein used means alkylthio whose alkyl part Is the atx^ve mentioned lower all^. Exam- 
ples of the alkylthio are methylthio, ethytthio, and the like. 

[0025] Substituents for "optionally substituted alkyl". "optionally substituted C3-C8 cycloalkyl". and "optionally substi- 
tuted non-aromatic heterocyclic group" are hydroxy, alkoxy (e.g., methoxy and ethoxy), mercapto. alkylthio (e.g., meth- 
ylthio), cycloalkyl (e.g., cyclopropyl, cyclobutyl, cydopentyl. and cydohexyl), halogen (e.g., f luoro. chloro, bromo. and 
iodo). carboxy. alkDxycartx)nyI (e.g., methoxycarbonyl and ethoxycarbonyO, nitro, cyano, haloalkyi (e.g., trifluorome- 
thyl), substituted or unsubstrtuted amino (e.g., methylamino, dimethylamino, and caibamoylamino), guanidino, phenyl, 
benzyloxy, and the like. These substituents are able to bind them at one or more of any possible positions. 
[0026] Substituents for the aromatic ring of "optionally substituted aryl". "optionally substituted aralkyi", "optionally 
substituted heteroaryl", "optionally substituted heteroarylalkyl", "optionally substituted arylene". and "optionally substi- 
tuted heteroarylene" are, for example, hydroxy, alkoxy (e.g., methoxy and ethoxy), mercapto, alkyltiiio (e.g., methylthio), 
cycloalkyl (e.g.. cyclopropyl. cyclobutyl, cyclopentyO. halogen (e.g., fluoro, chloro, bromo. and iodo). carboxy, alkoxycar- 
bonyl (e.g., metiioxycaibonyl and etiioxycartx>nyl). nitro, cyano. haloalkyi (e.g.. trrfluoromethyl), aryloxy (e.g.. pheny- 
Icxy) sut>stituted or unsubstituted amino (e.g., methylamino, dimethylamino. diethylamino. and benzylidenamino). 
guanidino, alkyl (e.g.. methyl, ethyl, n-propyl, l-propyl, n-butyl, i-butyl, sec-butyl, tert-butyl, n-pentyl. i-pentyl, neo-pentyl, 
and tert-pentyl). alkenyl (e.g., vinyl and propenyl), alkynyl (e.g., etiiynyl and phenyl ethynyl), alkanpyl (e.g., formyl, 
acetyl, and proplonyl). acyloxy (e.g., acetyloxy), acylamino, alkylsulfonyl (e.g.. metiiylsuHbnyl). phenyl, benzyl, an azo 
group (e.g.. phenylazo), optionally substituted heteroaryl (e.g., 3-pyridyl). optionally substituted ureido (e.g.. ureidoand 
phenylureido), and the like. These substituents are able to bind to it at one or more of any possible position. 

Best Mode for Carrying Out the Invention 

[0027] Compounds (la) and (lb) of the invention are able to be synthesized from the corresponding a-amino acids 
represented by tiie formula (XV) by means of the following 6 synttietic mettiods. Generally, it is possible to produce ttie 
compounds of the invention by means of the method A. Each classified type of the compounds is possible to be pro- 
duced by means of methods the B to F. However, these methods are only examples to produce the compounds repre- 
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sented by the formula \. A compound represented by the formula ] produced by any other method is included in this 
invention. 

Method A: A general synthetic method of the compound represented by the formula ]. 

Method B: A synthetic method of the compound wherein and R*^ is optionally substituted arylene or optionally sub- 
stituted heteroarylene. is -C»C-. and R^ is optionally substituted aryl or optionally substituted heteroaryl. 
Method C: A synthetic method of the compound wherein R^ is optionally substituted arylene or optionally substi- 
tuted heteroarylene, R^ is a bond, and R^ is optionally substituted aryl or optionally substituted heteroaryl. 
Method D: A synthetic method of the compound wherein R^ is optionally substituted arylene or optionally substi- 
tuted heteroarylene. R"^ is -CO-NH-, and R^ is optionally substituted aryl or optionally substituted heteroaryl. 
Method E: A synthetic method of the compound wherein R^ is optionally substituted arylene or optionally substi- 
tuted heteroarylene. R^ is tetrazol-diyi, and R^ is optionally substituted aryl or optionally sut>stituted heteroaryl. 
Method F: A synthetic method of the compound wherein R^ is optionally substituted arylene or optionally substi- 
tuted heteroarylene. R^ is -CHsCH-, and R^ is optionally substituted aryl or optionally substituted heteroaryl. 



Details of these methods are explained as follows. 



(Metiiod A) 



[0028] 



.X. 



Process 1 



.X. 



HzN' ^COOR^® " •►R^-R'*-R^-S02-N COOH 

R^-R*-R^-S02-Hal R^ 

Ia=l 



Piocess2 s A -a 



R' 

X. 



R'-R'-R^-SOz-N CONHOH 



Ib-1 



Process 3 



R^ 

■ R^-R'^-R^- SOz-N'^CONHOR^®- 

r2 



Process 4 



XVI 



wherein R\ R^, R^. R"*. and R^ are as defined above, R""^ is hydrogen atom or a carboxy protective group. R^® is a 
hydroxy protective group, and Hal is halogen. 

[0029] Conversion of compound (XV) to compound (la-1) is sulfonation of an amino group of the compound (XV) 
(process 1). If necessary, after this reaction, N-alkytation, deprotection of a carboxyl protective groMp, etc. are ceuried 
out. Conversion of compound (la-1) to compound (Ib-1) is to obtain hydroxamic acid derivatives from carboxyllc add 
derivatives (process 2). To obtain compound (Ib-1) from compound (la-1), compound (la-1) may also be reacted witii 
hydroxylamine having a hydroxyl protective group or its acidic salts to give compound (XVI) (process 3), followed by and 
deprotection (process 4). Conversion to sulfonyl derivatives and hydroxamic add derivatives are able to be carried out 
according to an usual method. For example, an amino acid represented by the formula (XV) is reacted with a sulfonating 
agent such as sulfonyl halide represented by R^-R^-R^-S02Hal (R^. R^, and R^ are as defined above; and Hal Is halo- 
gen) and then hydroxylamine. Each process will hereinafter be described In more detail. 
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(Process 1) 

[0030] Some of amino acids represented by the formula (XV) or Its acidic salts (e.g., hydrochloride, p-toluenesul- 
fbnate. and trifluoroacetate) which are starting materials are commercially available. The other are able to be synthe- 

5 sized In accordance with a method described in Zikkenkagakukoza, vol. 22, IV (nihonkagakukai). J. Med. Chem. 38, 
1689-1700. 1995, Gary M. KsarKler et al.. etc. some of sulfonating agents are commercially available and the other are 
synthesized in accordance with a method described Shin-zikkenkagakukoza, vol. 14, 1787. 1978. Synthesis 852-854. 
1986, etc. A carboxyl protective group is exemplified by esters (e.g., methyl ester, tert-butyl ester and benzyl ester). 
Deprotection of this protective group may be carried out by hydrolysis with acid (e.g., hydrochloride and trifluoroacetic 

10 acid) or base (e.g., sodium hydroxide) depending on the type of the group, or by catalytic reduction, e.g., under 10% 
palladium-carbon catalyst condition. To obtain a compound (lb-1), the esters may directly be converted to hydroxamic 
acid by the method of process 2. When a compound (XV) is an amirK> acid wherein R^^ is hydrogen atom, preferable 
solvents for this suHbnylation are dimethylformamide. tetrahydrofuran. dioxane. dimethylsulfoxide. acetonltrile, water, or 
mixed solvents thereof. When a compound (XV) is an amino acid wherein R"*^ is a protective group such as an ester, a 

15 solvent for this suifonylation is exemplified by the above solvents and mixed solvents of water- insoluble solvents (e.g., 
benzene and dichloromethane) and the atx>ve solvents. A base to be used in this suifonylation is exemplified by organic 
bases such as triethylamine, N-methylmorpholine, etc. and inorganic bases such as sodium hydroxide, potassium 
hydroxide, potassium carbonate, and the like. Usually this reaction can be carried out at ice-cooling to room tempera- 
ture. When R\ R^. R^ R^, or R''^ of compound (la-1) contains a functional group(s) possibly interfering this sulfonyla- 

20 tion (e.g.. hydroxy, mercapto. amino, and guanidino), it can previously be protected in accordance with a method 
described in "Protective Groups in Organic Synthesis" (Theodora W. Green (John Wiley & Sons)) and then deprotected 
at an appropriate process. When R^ is not hydrogen atom, compound (la-1) wherein R^ is hydrogen atom is further 
reacted with haloalkyi (e.g., methyl iodide, and ethyl iodide) or haloaralkyi (e.g., benzyl chloride, and benzyl bromide) In 
dimethylformamide, tetrahydrofuran, dioxane, and the like at a temperature range of ice-cooling to 80 °C, preferably ice- 

25 cooling to room temperature, for 3-10 hours, preferakily 10-20 hours to give the desired N-R^ derivative. 

(Process 2) 

[0031 ] A hydroxylamine is reacted with compound (la-1 ) or its reactive derivatives to give hydroxamic acid derivatives 
30 (lb-1). A hydroxylamine is usually used as its acidic salts (e.g.. hydrochloride, and phosphate, sulfate: commercially 
available) in the presence of a base. A base to be used in this reaction is exemplified by organic bases such as triethyl- 
amine, N. N-dimethylaniline. M-methylmorpholine. etc. and inorganic bases such as sodium hydroxide, potassium 
hydroxide, potassium carbonate, etc. When compound (la-1) is used as a starting material of conversion to f^droxamic 
acid, this reaction is carried out in the presence of a peptide condensing agent (e.g., dicydohexylcartxxiilmide. 1-ethyl- 
35 3-(3-dlmethylaminopropyl)cartxxJiimide. N.N'-cartDonyldiimidazole, or a mixture of one of the atxive agents wifli 1- 
hydroxybenzotriazole, N-hydroxy sucinicimide, etc.). A solvent for this reaction may be dimethylformamide, tetrahydro- 
furan, dioxane, dimethylsulfoxide, acetonltrile, water, and mixed solvent thereof. This reaction Is carried out at -20 **C to 
40 °C, preferably ice-cooling to room temperature, for 1 to 16 hours. 

[0032] Acid anhydrides (especially, mixed acid anhydrides), acid halides. acid azides. and esters can be utilized In 
40 this reaction as a reactive derivative of compound (la-1). These reactive derivatives are produced by usual methods. 
For example, the acid anhydride derivatives can be produced by a reaction of compound (la-1) with acid halide deriva- 
tives (e.g.. etiiyl chlorocarbonate) In tiie presence of a base (e.g., trietiiylamine). and acid hallde derivatives can be pro- 
duced by a reaction of compound (ia-1) with a halogenation agent (e.g., oxalylchloride, and thionylchloride). Ester 
derivatives may be inactive or active. Sulfonyl derivatives converted from a compound (XV) wherein R"*^ is a cartx)xyl 
45 protective groups (e.g., methyl, tert-butyl. and benzyl) at process 1 can be used as inactive esters without deprotection. 
Active esters can be produced by a reaction of compound (la-1), caibodiimide reagents (e.g.. dicyclohexylcarbodlimlde, 
1-ethyt-3-(3-dimethy1aminopropyl)cartxxiiimide), and hydroxy derivatives corresponding to the active ester residue 
such as 1-hydroxybenzotriazole, N-hydroxysuccinimide, or the like. A reaction condition of conversion of the reactive 
derivatives of compound (ia-1) to hydroxamic acid may be the same as that of conversion of compound (la-1) itself to 
so hydroxamic acid. The reactions of processes 1 and 2 are able to continuously be carried out in one-pot reaction. 

(Process 3) 

[0033] A protected hydroxylamine to be used in this reaction includes O-benzylhydroxylamine. 0-(p-methQxyben- 
55 zyl)hydroxylamine, 0-(tert-butyl)hydroxylamine, or tiie like. This reaction condition may be in the same manner as that 
of process 2. 
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(Process 4) 

[0034] This process for deprotection is carried out by catalytic reduction, treatment with cone, hydrochloric acid, or 
treatment with trifluoroacetic acid to give the desired compound (lb-1). The compounds of this invention (la-1) and (lb- 
5 1) can be isolated and purified by usual separation methods and purification methods (e.g.. chromatography, crystalli- 
zation, etc.). 

(Metiiod B) 

10 [0035] 



20 



25 



30 



45 



I Process 1 „ JL « Process 2 
H.N'^COOR- -(Hal-)R--S02-N-^C00R^« ■ 

XV 2ffin 



1 



R^ R 

7 17 IK Process 3 - „ JL 

R'^CsC-R^'-S02-N^C00R^* ^ r'^CsC-R"-S02-N COOH 

H ' '2 

XVm 13:2 



Process 4 JL 



R'-CsC-R^'-SOg-N XONHOH 
Ib-2 



R^ 



3S wherein R\ R^. R^. R^^, and Hal are as defined above. R^^ is optionally substituted aryl or optionally substituted het- 
eroaryl. 

[0036] Conversion of compound (XV) to compound (XVI I) is performed by sulfonation of an amino group of compound 
(XV) (process 1) in the same manner as that described in process 1 of method A. Conversion of compourxJ (XVII) to 
compound (XVIII) is performed by Heck reaction (K. Sonogashira, Y. Tohda, and N. Hagihara, Tetrahedron Lett., 
40 4467(1975) etc.) wherein halogen of R^^ is utilized to insert a triple bond (process 2). Conversion of compound (XVIII) 
to compound (la-2) is N-alkylation, deprotection of a carboxyl protective group, etc. (process 3), which can be carried 
out In the same manner as that described in process 1 of method A. Conversion of compound (Ia-2) to compound (Ib- 
2) is that of carboxylic acid derivatives to hydroxamic acid derivatives (process 4), which can be carried out in the same 
manner as those described in processes 2 to 4 of method A. Each process will hereinafter be described in more detail. 



(Process 1) 



[0037] This process may be carried out in the same manner as that described in process 1 of method A. 



so (Process 2) 



[0038] Compound (XVII) is reacted with optionally substituted aryl or optionally substituted heteroaryt having an ethy* 
nyl group such as ethynylbenzene in a solvent such as dimethylformamide, toluene, xylene, benzene, tetrahydrofuran 
etc. in the presence of a palladium catalyst (e.g., Pd(Ph3P)2Cl2). a divalent copper reagent (e.g., Cul), and an organic 
ss base (e.g.. triethylamine. and diisopropylethylamine) to give a desired compound (XVIII) (HecK reaction). This reaction 
is carried out at room temperature to 100 ''C, preferably room temperature to 80 ^^C. This reaction Is completed for 3 to 
30 hours, preferably 10 to 20 hours. When optionally substituted aryl or optionally substituted heteroaryl has a substit- 
uent(8) Interfering this reaction, the substituent(s) can previously be protected in accordance with a method of " Protec- 
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tive Groups in Organic Synthesis " (Theodora W. Green (John Wiley & Sons)), and then deprotected at an appropriate 



(Process 3) 

5 

[0039] This process may be carried out In the same manner as that described In process 1 of method A. 
(Process 4) 

10 [0040] This process may be carried out in the same manner as those described In processes 2 to 4 of method A. 
(Method C) 
[0041] 



(Ha|.)R'^-S02-N^C00R^= R^-R^^-SOg-N-^COOR^^ 
H ^ H 

2001 2^ 

R^ R^ 
Process 2 , „ JL^ Process 3 , JL 
R^-R'^-S02-N^C00H R^-R'^^-SOg-N^CONHOH 

R^ R^ 
Ia=2 m=3i 



30 

wherein R\ R^. R^. R''^ r17^ as defined above. 

[0042] Conversion of compound (XVII) to compound (XIX) is performed by Suzuki reaction (MJ. Sharp and V. 
Shieckus, Tetrahedron Lett., 26, 5997 (1985) etc.) wherein halogen of R^^ Is utilized to Introduce aryl or heteroaryl 
(process 1). Conversion of compound (XIX) to compound (la-3) is N-alkylation. deprotection of a cart>oxyl protective 
35 group, etc. (process 2) and this process can be carried out In the same manner as that described In process 1 of 
method A. Conversion of compound (la-3) to compound (lb-3) is that of carboxylic acid derivatives to hydroxamic acid 
derivatives (process 3), and this process can be carried out in the same manner as those described in processes 2 to 
4 of method A. Each process will hereinafter be described in more detail. 

40 (process 1} 

[0043] Compound (XVil) Is reacted with optionally substituted aryl or optionally substituted heteroaryl having a 
B(OH)2 (otherwise B{Et)^ group such as phenylboronic acid In a solvent such as dimethylformamide, toluene, xylene, 
benzene, tetrahydrofuran etc. in the presence of a palladium catalyst (e.g.. Pd(Ph3P)4) and a base (e.g.. potassium car- 

45 bonate, calcium cartxjnate, triethylamine, sodium methoxide etc.) to give the desired compound (XIX) (Suzuki reaction). 
This reaction is carried out at room temperature to 100 °C, preferably room temperature to 80 *C. This reaction is com- 
pleted for 5 to 50 hours, preferably 15 to 30 hours. When optionally substituted aryl or optionally substituted heteroaryl 
has a substituent(s) interfering this reaction, the 8ubstituent(s) can previously be protected in accordance with a method 
of " Protective Groups in Organic Synthesis " (Theodora W. Green (John Wiley & Sons)) and then deprotected at an 

so appropriate step. 

(Process 2) 

[0044] This process may be carried out in the same manner as that described in process 1 of method A. 

55 

(Process 3) 

[0045] This process may be carried out in the same manner as those described in processes 2 to 4 of method A. 
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(Mefthod D) 
[0046] 



I Process 1 JL ,c Process 2 
HaN-^COOR^s ^ (02N-)R^^-S02-N^COOR^5 



R^ 

*y >^ iR Process 3 , « H «, JL 

(H2N.)R"-S02-N"^C00R'^ ^R^-C-N-R^'^SOa-N^COOR'^ 

H H 

2Qa xxn 



R' 



Process 4 ^ 9 H JL Process 5 
^ R^— C-N-R"-S02-N COOH 



Ia-4 



r2 



R^ 



9 H JL 
R^-C-N-R'^-SOz-N^CONHOH 



R^ 

wherein R\ R^, R^. R^^. R^^. and Hal are as defined above. 

[0047] Conversion of compound (XV) to compound (XX) is suifonation of an amino group of the compound (XV) (proc- 
ess 1) and this process may be carried out in the same manner as that described in process 1 of method A. Conversion 
of compound (XX) to compound (XXI) is reduction of a nrtro group of R^^ to an amino group (process 2) and this proc- 
ess can be carried out by catalytic reduction or other reduction using hydrochloric chloride - Fe, hydrochloric chloride - 
Sn, etc. Conversion of compound (XXI) to compound (XXII) Is performed by usual amide bond formation reaction 
wherein an amino group of R"*^ is utilized (process 3). Conversion of compound (XXII) to compound (Ia-4) is N-alkyla- 
tion. deprotection of a carboxyl protective group, etc. (process 4) of compound (XXII) and this process can be carried 
out in the same manner as that described in process 1 of method A. Conversion of compound (Ia-4) to compound (Ib- 
4) is that of cart>oxylic acid derivatives to hydroxamic add derivatives (process 5) and this process can be carried out 
in the same manner as those described in processes 2 to 4 of method A. Each process will hereinafter be described in 
more detail. 

(process 1) 

[0048] This process may be carried out in the same manner as that described in process 1 of method A. 
(Process 2) 

[0049] Compound (XX) is treated with hydrogen in a solvent such as methanol, ethanol* ethyl acetate, acetic add, 
etc. in the |3resence of a catalyst (e.g., Pd-C. PtOg, Raney Ni etc.), under a no-pressure or pressured condition to give 
the desired compound (XXQ- This reaction is carried out at a temperature under ice-cooling to 80 ^'C. preferably room 
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temperature to 50 °C, and is completed fori to 10 hours, preferably 2 to 5 hours. 
(Process 3) 

5 [0050] Compound (XXI) is reacted with optionally substituted aryl or optionally substituted heteroaryl having an acid 
halide (othenwise an active ester) group such as benzoyl chloride in a solvent such as dimethyKbrmamide. tetrahydro- 
furan, dioxane, dimethylsuHbxide, acetonitrlle. xylene, toluene, benzene, drchloromethane. etc. In the presence of a 
base (e.g., triethylamine, N-methylmorpholine, potassium cart>onate etc.) to give the desired compound (XXII). This 
reaction is carried out at a tenperature under ice-cooting to 100 °C, preferably room temperature to 60 ""C, and is com- 

10 pleted for 3 to 30 hours, preferably 10 to 25 hours. 

(Process 4) 

[0051 ] This process may be carried out in the same manner as that described in process 1 of method A. 

IS 

(Process 5) 

[0052] This process may be carried out in the same manner as those described in processes 2 to 4 of method A. 
20 (Method E) 
[0053] 

I Process 1 JL Process 2 
H^N^COOR^^ ^ (CH,=CH.)R^^-SO,-N'^COOR^^ 

XV 20011 

30 r1 r1 

17 ie Process 3 O2 H H JL 

(0HC.)R^^-S02-N^C00R^^ ^ R^-S-N-N^C-R^^-SO^-N^COOR^^ 

XJOY XXV 

pi 

Process 4 J^=N ^ Process 5 

^ R^-N. >-R'^-S02-N COOR^^ ► 

N ^ H 



35 



40 



XXVI 

R^ r1 

N^N ? Pmcess6 N=N 7 

^''-^^y-^'^'SO^'N'^COOH r^-n\ >-R'^-S02-N-^C0NH0H 

, , R2 N ^2 



wherein R^ R^, R^. R^^ r17 g^^j gg defined above. 

so [0054] Ck)nversion of compound (XV) to compound (XXIII) is performed by sulfonating an amino group of the com- 
pound (XV) (process 1) in the same manner as that described In process 1 of method A. Conversion of compound 
(XXIII) to compound (XXIV) is done by the reduction wherein an ethenyl group of R^^ is converted into an aldehyde 
group (process 2). Conversion of compound (XXIV) to compound (XXVI) Is performed by a tetrazole ring formation 
reaction (processes 3 and 4). Conversion of compound (XXVI) to compound (la-5) is N-alkylation. deprotection of a car- 

55 boxyl protective group, etc. of compound (XXVI) (process 5). and this process can be carried out in the same manner 
as that described in process 1 of method A. Conversion of compound (la-5) to compound (lb-5) Is that of carboxylic acid 
derivatives to hydroxamic acid derivatives (process 6), which can be carried out in the same nnanner as those described 
in processes 2 to 4 of method A. Each process will hereinafter be described in more detail. 
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(process 1) 

[0055] This process may be carried out in tlie same manner as that described in process 1 of method A. 
5 (Process 2) 

[0056] A compound (XXIII) is treated with ozone in a solvent such as dichloromethane. ethyl acetate, methanol, etc. 
to form an ozonide, and then a reagent such as zinc-acetic acid, triethylphosphate, dimethylsuffide, etc. is added to this 
reaction mixture for reduction to give the desired aldehyde derivatives (XXIV) The reduction can also be carried out by 
10 catalytic hydrogenation. This reaction is carried out at -1 00 "^C to room temperature, preferably -78 to a temperature 
under ice-cooling, arxi is completed for 0.5 to 10 hours, preferably 1 to 3 hours. 

(Process 3) 

15 [0057] A compound (XXIV) is reacted with benzensutfonylhydrazide in a solvent such as tetrahydrofuran, ether, etc. 
mixed with a solvent such as methanol, ethanol, etc. to give the desired compound (XXV). This reaction is carried out 
at a temperature under ice-cooling to 80 ''C, preferably room temperature to 50 **C. and is completed for 3 to 30 hours, 
preferably 10 to 20 hours. 

20 (Process 4) 

[0058] Optionally substituted aryl or optionally substituted heteroaryl having amino group such as aniline is dissolved 
in a mixed solvent such as alcohol (e.g., ethanol) and water. To this mixture cone, hydrochloric acid and a diazotizing 
agent such as a sodium nitrite aqueous solution are added at -20 ''C to 10 **C, preferably 0 °C to 5 °C, to give a diazo- 

25 nium salt. The reaction time is 5 min to 1 hr, preferably 1 0 to 30 min. This reaction mixture is added to a pyridine solution 
of compound (XXV) and allowed react for 1 to 10 hr, preferably 2 to 5 hr, at -30 **C to 50 °C. preferably -15 **C to room 
tenrtperature to give the desired compound (XXVI). When optionally substituted aryl or optionally substituted heteroaryl 
has a substrtuent(s) interfering this reaction, the substituent(s) can previously be protected in accordance with a method 
of " Protective Groups in Organic Synthesis " (Theodora W. Green (John Wiley & Sons)), and then deprotected at an 

30 appropriate step. 

(Process 5) 

[0059] This process may be carried out in the same manner as that described in process 1 of method A. 

35 

(Process 6) 

[0060] This process may be carried out in the same manner as those descn*bed In processes 2 to 4 of method A. 

40 



45 



SO 



55 
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(Method F) 
[0061] 



10 



JL Process 1 
(0HC-)R^^-S02-N^C00R^^ 

XXIV 



^ H 

XXVII 



IS 



20 



Process 2 |_| |-| jT 

^ R^-C=C-R^^-S02-N^C00H 

R^ 

Ia-6 

R^ 

R^-C=C-R^'^~S02-N'^C0NH0H 



Process 3 



25 



30 



Ib-6 



wherein R\ R^. R^. R^^, R^^, and Hal are as defined above. 

[0082] Conversion of compound (XXIV) to compound (XXVII) is performed by Wittig reaction (G. Wittig et al.. Chem. 
Berr. 87, 1 318 (1954)) wherein an aldehyde group of R^^ is utilized to introduce aryl or heteroaryl through a double bond 
(process 1). Conversion of compound (XXVII) to compound {Ia-6) is N-alkylation. deprotection, etc. of compound 
(XXVII) (process 2), and this process can be carried out the same similar as described in process 1 of method A. Con- 
version of conripound (Ia-6) to compound (Ib-6) is that of carboxylic acid derivatives to hydroxamic acid derivatives 
(process 3), and this process can be carried out in the same manner as those described in processes 2 to 4 of method 
A. Each process will hereinafter be described in more detail. 

(process 1) 



[0063] Compound (XXIV) is reacted with ylide derivatives of optionally substituted aryl or optionally substituted het- 
eroaryl such as Ph3P=CHPh, etc., which is produced by an usual method, in a solvent such as toluene, xylene, tetrahy- 
40 drofuran, ether, dimethytfbrmamide, etc. at -100 °C to room temperature. preferalDly -78 °C to ice-cooling for 1 to 20 
hours, preferably 1 to 5 hours, to give the desired compound (XXVII). When optionally substituted aryl or optionally sub- 
stituted heteroaryl has a substituent(s) interfering this reaction, the substituent(s) can previously be protected In accord- 
ance with a method of " Protective Groups In Organic Synthesis " (Theodora W. Green (John Wiley & Sons)), and 
deprotected at an appropriate step. 

45 

(Process 2) 



[0064] This process may be carried out in the same manner as that described in process 1 of method A. 



so (Process 3) 



[0065] This process may be carried out in the same manner as tiiose described in processes 2 to 4 of method A. 
[0066] The term " compound of the present invention " herein used includes pharmaceutically acceptable salt or 
hydrate of the compound. The salt is exemplified by a salt with alkali metals (e.g.. lithium, sodium, and potassium), alka> 
55 line earth metals (e.g., magnesium and calcium), ammonium, organic bases, amino acids, mineral acids (e.g.. hydro- 
chloric add, hydrobfomic acid, phosphoric acid, and sulfuric acid), or organic acids (e.g., acetic acid, citric add, mallein 
acid, fumaric add, benzenesutfonic add, and p-toluenesulfbnic acid). These salts can be formed by the usual mettiod. 
[0067] The compound of the present invention is not restricted to any particular isomers but includes all possible iso- 
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mers and racemic modifications. 

[0068] The compound oi the present invention has an excellent activity for inhibiting metalloproteinase, especially 
activity for inhibiting MMP, arvj inhibits matrix dissolution, as described in the following test example. Therefore, the 
compound of the present invention is useful to treat or prevent diseases which are caused by MMP and relative 

5 enzymes such as TNF-a converting enzyme, etc. 

[0069] Definitely, the compounds of the present Invention are useful In the prevention or treatment of diseases such 
as osteoarthritis, rheumatoid arthritis, corneal ulceration, periodontal disecise. metastasis arvj Invasion of tumor, 
advanced virus infection (e.g., HIV), arteriosclerosis obliterans, arteriosclerotic aneurysm, atherosclerosis, restenosis, 
sepsis, septic shocK coronary thrombosis, aben^ant angiogenesis, sclerltls. multiple sclerosis, open angle glaucoma, 

10 retinopathies, proliferative retinopathy, neovascular glaucoma, pterygium, keratitis, epidermolysis bullosa, psoriasis, 
diabetes, nephritis, neurodegengerative disease, gingivitis, tumor growth, tumor angiogenesis, ocular tumor, angiofi- 
broma, hemangioma, fever, hemorrhage, coagulation, cachexia, anorexia, acute infection, shock, autoimmune disease, 
malaria, Crohn disease, meningitis, and gastric ulcer. 

[0070] When the compound of the present invention is administered to a person for treatment or prevention of the 
IS above diseases, they can be administered by oral administration such as powder, granules, tablets, capsules, pilulae, 
and liquid medicine, or by parenteral administration such as injections, suppository, percutaneous formulations, insuf- 
flation, or the like. An effective dose of the compound of the Invention Is formulated by being mixed with medicinal 
admixture such as excipient, penetrant, disintegrators, lubricant, and the like if necessary When parenteral injection is 
prepared, the compound of the invention and an appropriate carrier are sterilized to prepare it. 
20 [0071 ] An appropriate dosage varies with the conditions of the patients, an administration route, their age. their body 
weight and the like and shouki be determined by a physician In the end. In the case of oral administration, a dally dos- 
age can generally be between 0.1-100 mg/kg/day preferably 1 - 20 mg/kg/day. In the case of parenteral administi'ation, 
the dally dosage can generally be between 0.01 - 10 mg/kg/day. preferably 0.1-1 mg/kg/day. The daily dosage can be 
administrated in one to several divisions. 
25 [0072] The following examples are provided to further Illustrate the present invention and are not to be constructed 
as limiting the scope thereof. 

[0073] Abbreviations described below are used in the following examples. 

p-TsOH : p-toluenesuKbnic acid 
30 DMSO : dimethylsulfoxide 
Me : methyl 
^Bu : tert-butyl 

Example 1 (Method A) 

35 

[0074] 
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[0075] To a suspension of (R)-(+)i3henylalanine (compound XV-1 , 1.65g (10 mmol)) in 50 ml of dimethylfornnamide 
and 35 ml of water was stirred and treated with 2.78 ml (20 mmol) of triethylamine under ice-cooling. Then, 2.52g(10 
mmoQ of 4-biphenylsuIfonyl chloride in 1 0 ml of dimethylformamide was added dropwise to the mixture over 5 min. After 
the reaction mixture was stirred for 2 h at the same temperature, 1.35 g (10 mmol) of 1-hydroxybenzotriazole hydrate, 
2.1 g (11 mmol) of 1 -ethyl -3-(3-dimethylaminopropyl)carbodiimide hydrochloride. 3.47 g (50 mmol) of hydroxylamine 
hydrochloride, and 7 ml (50 mmol) of triethylamine were added to the mixture. After being stirred for 16 h at room tem- 
perature, the reaction mixture was poured into water and extracted with ethyl acetate. The organic layer was washed 
with 2N HCI. 5% NaHCX>3, and water, and concentrated in vacuo. The residue was subjected to silica gel column chro- 
matography and the fractions eluting with CHCI3 / MeOH = 40/1 to 20/1 were collected to yield 1 .70 g of compound (Ib- 
1-1) as a foam. Yield 43%. mp. 169-170«C. 



Elemental analysis (%) C21H20N2O4S 


Calcd. : 
Found : 


C: 63.62, 
0:63.61. 


H; 5.08. 
H; 5.12. 


N; 7.07, 
N; 6.98. 


S; 8.09 
S: 8.06 



IR V max (cm "') (Nujol): 3365, 3295. 3266. 1674, 1320, 1159. 

NMR (6 ppm) de-DMSO : 2.61 (dd. J=:8.6, 13.4Hz, 1H), 2.80 (dd. J=6.0. 13.6Hz. 1H), 3.80 (m. 1H). 
tab: +18.5±1.2 (c=0.503 %. 25»C. DMSO) 

Example V 

Another synthetic method of compound (lb-1-1) 
[0076] 



X) 



p-TsOH i 

HgN'^COOCHgPh 
XV-l' 



Process 1 



X) 




SOg-N COOCHgPh 



Process 2 / \ /9 \ Process 3 „ , , 




Process 4 



Ia-1-1' 



JO 




Process 5 



SO2-N CONHOCHzPh — » 
^ H ^ 

XVI-1 
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Process 1 

[0077] To a solution of (R)-phenylalanine benzyl ester tosylate (compound XV-1 2.5 g (5.85 mmol)) in 60 ml of dichlo- 
romethane was added triethylamine (1 .8 ml. 12.87 mmol) and 4-blphenylsulfbnyl chloride(1 .63 g, 6.44 mmol) under ice- 
5 cooling. After being stirred for 2 h at room temperature, the reaction mixture was washed with 2N HCI, 5% NaHCOs and 
water, and concentrated in vacuo. The residue was subjected to silica gel column chromatography and the fractions 
eluting with CHCI3 / MeOH = 40/1 to 20/1 were collected and crystallized from dtchloromethane / hexane to gize 2.32 
g of compound (la-l-l*). Yield 84.1%. mp. 130-131''C. 



10 





Elemental analysis (%) C28H25NO4S 




Calcd. : 


C; 71.32. 


H; 5.34. 


N;2.97. 


S; 6.80 


15 


Found : 


C; 71.05, 


H; 5.41. 


N; 3.00. 


S: 6.81 



20 IR V max (cm-^) (NujoQ : 3352, 1732. 1341, 1 190, 1163. 

NMR (6 ppm) (CDCI3): 3.06 (d. J=5.8Hz, 2H). 4.30 (dt. J=6.0. 9.0Hz. 1H). 4.89 (s, 2H). 5.12 (d. J=9.0Hz. 1H). 6.98- 
7.81 (m. 14H). 

[aJo: -16.4+1.1(0=0.506 %. 25°C. MeOH) 
25 Process 2 

[0078] A solution of compound (la-1 -1 *) (2.28 g) which was obtained process 1 in 50 ml of mixed solvents of methanol 
/ ethyl acetate =1/1 . was hydrogenated using 10 % Pd/C (200 mg) for 25 min. The reaction mixture was filtered off and 
the filtrate was concentrated in vacuo. The residue was recrystallized from dichloromethane / hexane to give 1 .83 g of 
30 compound (la-1-1"). Yield 99.1%. nnp. 146-147**C. 



Elemental analysis (%) C21H19NO4S 


Calcd.: 
Found: 


C; 66.12, 
C;65.97. 


H; 5.02. 
H; 5.06. 


N; 3.67. 
N; 3.61. 


S; 8.41 
S; 8.48 



IR V max (cm "*) (Nujol) : 3408. 3305, 1751 , 1325, 1 161. 1 134. 

NMR (6 ppm) (CDCI3): 2.97 (dd. J=7.0. 13.8Hz. 1H). 3.14 (dd. J==5.2. 14.0Hz. 1H). 4.13 (m. 1H). 7.03-7.78 (m. 
14H). 

45 [ajp: -4.0±0.4(c=1 .000 %. 25»C. MeOH) 
Process 3 

[0079] To a solution of oonpound (la-1 -1 **. 1 .0 g (2.62 mmol)) which was obtained process 2 in dichloromethane (20 
so ml) was added 0.33 ml (3.93 mmol) of oxalyl chloride and one drop of dimethylformamide. After being stirred for stirred 
for 1 h at room temperature, the reaction mixture was concentrated in vacuo. The residue was dissolved in 1 0 ml of tet- 
rahydrofuran. A solution of hydroxylamine hydrochloride (911 mg (13.1 mnrx)!)) and NaHCOs 1.54 g (18.34 mmol) in 
10ml of tetrahydrofuran and 10ml of water was stirred for 5 min under ice-cooling. To the mixture was added the above 
solution of acid chloride in tetrahydrofuran and the resulting mixture was stirred for 30 min. The reaction mixture was 
55 poured into water, and extracted with ethyl acetate. The organic layer was washed with 5% NaHCX)3. and water, and 
concentrated In vacuo to give compound (la-1) (969 mg). Yield 93.3 %. 
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Process 4 

[0080] To a solution of cx>mpound (la-1 -1 2.0 g, 5.24 mmol) which was obtained process 2 in dimethylformamide (20 
ml) was added l-hydroxybenzotriazole hydrate (0.7 g, 5.24 mmol), N-methylmorpholine (2.9 ml. 26.2 mmol), 1-ethyl-3- 
(3-dnsopropyiamino) cartxxliinrude hydrochloride (8 mmol), and O-benzylhydroxylamlne hydrochloride (1.67 g, 10.48 
mmoO. and the resulting mixture was stirred for 6 h at room temperature. The reaction mixture was poured into water 
and extracted with ethyl acetate. The organic layer was washed with 2N HCI. 5% NaHCOs, and water, and concentrated 
in vacuo. The residue was subjected to silica gel column chromatography and the fractions eluting with CH2CI2 / hexane 
= 1/1 were collected and recrystallized from dichioromethane / hexane to give 2.04 g of compound (XVI- 1). Yield 80%. 
mp. 171-173*0. 



Elemental analysis (%) C28H26N2O4S 


Calod.: 
Found : 


0:69.12, 
0; 68.85. 


H; 5.39, 
H; 5.46, 


N; 5.76. 
N; 5.76. 


S: 6.59 
S; 6.78 



IR V max (cm""") (Nujol) : 3248, 1661. 1594. 1333. 1163. 

NMR (6 ppm) {CDCI3): 2.85-3.60 (m. 2H), 3.86 (m. 1H), 4.77 (ABq-Apart. J=r11.4Hz, 1H), 4.82 (ABq-Bpart. 
J=1 1.4Hz. 1H). 5.00 (m, 1H), 6.95-7.70 (m. 19H). 
[ab: -40.2±1.6 (c=0.505 %, 25*»C, DMSO) 

Process 5 

[0081 ] A solution of compound (XVI- 1) (1 .97 g) which was obtained process 4 in a 60 ml of mixed solvents of methanol 
/ ethyl acetate =1/1 was hydrogenated using 10 % Pd-0 (200 mg) for 3.5 h. The reaction mixture was filtered off. and 
the filtrate was concentrated in vacuo. The residue was recrystallized from dichioromethane / hexane to give 1 .35 g of 
compound (lb-1-1). Yield 84.4%. 

Example 2 - 91 

[0082] The compounds which were shown in Tables 1 to 22 were synthesized in a manner similar to those described 
in Example 1 ' 
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Table 1 
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Table 2 
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Table 4 
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Table 5 
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Table 6 
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Table 7 
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Table 9 
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Table 13 
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Table 16 
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Table 17 
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Table 18 
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Table 20 
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Table 21 
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Table 22 
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Exarrple 92 (Method B) 
[0083] 

HCl ^ Process 1 II || Process 2 

2Qf^ xvn-1 



15 



20 



25 



MeO— — s — i.gJ-SOa-N'^COOMe 



Process 3 

^ H 

xvm-1 



MeO— — s — iLgJ-SOa-N' COOH 



30 Process 1 



[0084] To a solution of D-valine methylester hydrochloride p(V-2) (755 mg, 4.5 mmol) in dichioromethane(12 ml) was 
added N-methylmorphoilne (1.49 ml. 3x4.5 mmoQ and 5'bromo-2-thiophensulfonyl chloride (1.24 g, 1.05x4.5 mmol) 
was added under ice-cooling. After being stirred Ibr 15 h at room temperature, the reaction mixture was washed with 
35 2N HCl, 5% NaHCOs, and water. The organic layer was concentrated In vacuo, and dried over Na2S04. The residue 
was subjected to silica gel column chromatography and the fractions eluting with ethyl acetate / hexane = 1/3 were col- 
lected and washed with n-hexane to give 1.32 g of the desired compound (XVII-1). Yield 82%. mp. 109-1 IC'C. 



Elemental analysis CioH^4BrN04S2 


Calcd. : 
Found : 


C; 33.71 
C; 33.75 


H: 3.96 
H; 3.89 


Br: 22.43 
Br; 22.43 


N: 3.93 
N; 3.96 


S:1 8.00 
S; 17.86 



[ajo: -34.5±0.7(c=1.012 CHCI3 25»C) 
so IR(CHCl3. V max cm'^)1737.1356.1 164,1 138 

NMR (CDCI3, 6 ppm): 0.89(d, J=6.8 Hz, 3H), 1 .00(d, J=6.8 Hz. 3H), 2.00 (m. 1 H), 3.60(s. 3H), 3.83(dd, J=5.2. 10.0 
Hz, 1H). 5.20(d, J=10.0 Hz, 1H), 7.04(d, J=4.1 Hz, 1H). 7.32(d, J=4.1 Hz. 1H) 

Process 2 

55 

[0085] To a degassed solution of 400 mg (1 . 1 2 mmol) of compound (XVII-1 ) in 5 ml of dimethylformamide was added 
222 mg (1.5 x 1.12 mmol) of 4-methQxyphenylacetylene and 21 mg(0.1 x 1.12 mmol) of copper iodide (I) under an 
argon atmosphere. Then 39 mg (0.05 x 1 .12 mmol) of bis(triphenylphosphine)palladium dichloride (II) and 0.47 ml (3 x 
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1.12 mmol) of triethylamine were added to the reaction mixture. The resulting mixture was degassed and stirred over- 
night under an argon atmosphere at 50 ""C. The reaction mixture was diluted with ethyl acetate. The organic later was 
washed with 1 N HCI, 5 % NaHCOs, and water, dried over Na2S04, and concentrated in vacuo. The resulting residue 
was column chromatographed on silica gel. The fractions eluting with n-hexane / ethyl acetate = 2/1 were collected and 
5 recrystallized from ethyl acetate / n-hexane to give 392 mg of the desired compound (XVIII-1). Yield 86 %. mp. 131- 
132*^0. 



10 


Elemental analysis C19H21NO5S2 * 0.2 H2O 




Calcd. : 


C; 55.51 


H; 5.25 


N; 3.41 


S; 15.60 




F=bund : 


C: 55.80 


H:5.19 


N; 3.38 


S; 15.36 



15 



IR(KBr. V max cm'^): 3268.2203.1736,1604.1524.1348.1 164. 

NMR(CDCl3. 5ppm):0.90(d. J=6.6 Hz. 3H). 1.00(d. J=7.0 Hz, 31-0. 2.00(m, Ihl). 3.60(s. 3H). 3.84(s. 3H), 3.86(dd. 
20 J=5.0. 10.2 Hz. 1H). 5.21 (d. J=10.2 Hz. 1H). 6.90{d, J=9.0 Hz. 2H). 7.44<d, J=9.0 Hz. 2H). 7.12(d. J=4.0 Hz. 1H). 

7.44(d. J=4.0 Hz. 1H). 

Process 3 

25 [0086] To a solution of 407 mg (1 mmol) of compound (XVI 1-1) in 8 ml of tetrahydrofuran and 8 ml of metharK)! was 
added 5.1 ml of 1 N NaOH. The resulting mixture was stirred for 6 h at 60 ''C. The reaction mixture was concentrated in 
vacuo to remove an organic solvent, and the residue was diluted with ethyl acetate. The mixture was acidified with 
aqueous solution of citric add and extracted with ethyl acetate. The organic layer was washed with brine, dried over 
Na2S04, and concentrated in vacuo to give 373 mg of compound (la-2-1). Yield 100%. mp. 147-148^0. 

30 

I R (KBr, V max cm" ^ ) : 1 71 0. 1 604, 1 351 . 1 2 1 6. 
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Elemental analysis Ci8HigN05S2 - O.2H2O 


Calcd. : 
Found : 


C; 54.45 
C; 54.39 


H;4.92 
H;4.93 


N; 3.53 
N; 3.79 


S; 16.15 
S; 15.96 



40 



Example 93 - 156 



45 



[0087] The compounds which were shown in Tables 23 to 30 were synthesized in a manner similar to those described 
in Example 92. 
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Table 29 
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Example 157, 158 
[0088] 



10 



IS 



20 




Process 1 



Process 1 (R^ = CH3) 

30 [0089] To a solution of 150 mg (0.33 mmol) of compound (XVI 11-2) in 2 ml of dimethylformamide which was synthe- 
sized the same manner as those described in Example 96 was added 227 mg (5 x 0.33 mmol) of potassium cartxsnate 
and 0.1 ml (5 x 0.33 mmol) of methyl iodide, and the resulting mixture was stirred overnight at room temperature. The 
reaction mixture was poured Into water and extracted with ethyl acetate. The organic layer was washed with water, dried 
over Na2S04. and concentrated In vacuo to give 373 mg of N-methyl derivative as an oil. Yield 91%. 

35 





Elemental analysis C24H23NO5S2 


40 


Calcd. : 


C: 61.39 


H:4.94 


N; 2.98 


S: 13.66 




Found : 


C; 61.22 


H;5.18 


N; 2.93 


S: 13.27 



[0090] Further, a solution of 140 mg of the above oily compound which was obtained the above process in 2 ml of 
45 methanol was added 0.6 ml of 1 N NaOH. and the resulting mixture was stirred overnight at room temperature. The 
reaction mixture was acidified with 2N HCI and extracted with ethyl acetate. The organic layer was washed with water, 
dried over NaaSO^. and concentrated in vacuo to give 105 mg of compound (la-2-66) (R^ Me). Yield 77 %. mp. 185 - 
186°C. 



SO 





Elemental analysis C23H21 NO5S 




Calcd. : 


C; 60.64 


H;4.65 


N; 3.07 


S: 14.08 


55 


Found : 


C; 60.56 


H;4.84 


N;3.01 


S; 13.94. 
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IR{KBr, vmaxcm-^): 3600-2300br. 3426, 2203, 1710, 1604, 1503, 1344, 1151. 

NMR (dg-DMSO. 6 ppm) : 2.88(s, 3H). 2.93(dd, J=12.0, 10.2 Hz. IH). 3.19 (dd, J=14.2, 5.6 Hz. 1H), 3.81{s. 3H). 
4.74(dd. J=5.4, 10.2 Hz. IH), 6.99-7.04(m. 2H). 7.20-7.35(m. 7H). 7.52-7.56(m, 2H). 6.90{d, J=9.0 Hz. 2H). 7.44(d. 
J=:9.0 Hz. 2H). 7.12(d, J=4.0 Hz. IH), 7.44{d. J=4.0 Hz. IH). 

[0091] The compound (la-2-67) (R^= Ch^Ph) was synthesized in the same manner as those described in Example 
157.. 

IR(KBr, V max cm ''): 2200,1722.1340.1 151. 

NMR (de-DMSO. 5 ppm) : 2.94(dd. J=7.6. 13.8 Hz, IH). 3.19(dd, J=7.2. 14,4 Hz, IH). 3.83(s. 3H). 4.29(d. J=16.2 
Hz. 1H). 4.62(d. J»16.2 Hz, IH) (Only characteristic peaks are shown.) 

Example 159 (Method C) 

[0092] 




Process 1 To a solution of 500 mg (1 .4 mmol) of compound(XVII-2) which was obtained 

[0093] Example 96 In 12 ml of dry tetrahydrofuran was added 387 mg (2 x 1 .4 mmol) of powdery potassium cartx>n- 
ate. 319 mg (1.5x1.4 mmol) of 4-methoxyphenylboronlc acid and 81 mg (0.05 x 1.4 mmol) of tetrakis(triphenylphos- 
phine)palladium. The resulting mixture was stirred under argon atmosphere for 48 h at 75**C. The reaction mixture was 
diluted with ethyl acetate. The organic layer was washed with 1 N HCI, 5% NaHCOs aq., and water, dried over Na2S04. 
and concentrated in vacuo. The residue was column chromatographed on silica gel. The fractions eluting with n-hexane 
/ ethyl acetate = 3/1 were collected and recrystallized from n-hexane to give 447 mg of the desired compound (XIX-1). 
Yield 83 %. mp. 122-123''C. 



Elemental analysis C-17H21NO5S2 


Calcd- : 
FourxJ : 


C; 53.25 
C; 53.26 


H;5.52 
H;5.50 


N; 3.65 
N; 3.69 


S; 16.72 
S; 16.63 



[a]D -21.7±0.6 (c=1.000 DMSO 25*'C) 

IR (KBr. V max cm-^): 1735,1605.1505,1350,1167.1136 

NMR (CDCI3. 6 ppm) : 0.90(d, J=7.0 Hz, 3H), 1 .00(d, J=6.6 Hz, 3H). 2.10(m, 1 H), 3.54(s. 3H), 3.85(s. 3H), 3.87(dd, 
J=5.0. 10.2 Hz. IH), 5.20(d, J=10.2 Hz. IH), 6.94(d, J==9.0 Hz, 2H), 7.52(d. J=9.0 Hz. 2H), 7.11(d, J=4.0 Hz. IH), 
7.49(d, J=4.0 Hz, IH). 
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Process 2 

[0094] To a solution of 390 mg (1 .01 mmol) of compound (XIX-1) in 8ml of tetrahydrofuran and 8ml of methanol was 
added 5.1 nfil of 1 N NaOH. and resulting mixture was stirred at 60*^0 for 6 h. The reaction mixture was concentrated in 
vacuo to remove an organic solvent The resulting residue was diluted with ethyl acetate. The mixture was acidified with 
aqueous solution of dtric add and extracted with ethyl acetate. The organic layer was washed with brine, dried over 
Na2S04. and concentrated in vacuo to give 373 mg of compound (la-3-1). Yield 100%. mp. : 174 - 176''C 

IR(KBr. V max cm""): 1735, 1503. 1343. 1163. 

Example 160-175 

[0095] The compounds which were shown in Tables 31 to 32 were synthesized in a manner similar to those described 
in Example 159.. 
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Table 32 
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Example 176 (Method D) 
[0096] 



10 



HCl S 
HgN'^COO^Bu 

XV-3 



Piocessl / ^ , Process 2 
^ O2N— ^ 7-SO2-N COO'Bu • 

2Qtl 



IS 



HM 




■S02-N'^COO*Bu 



Process 3 



20 



ss 



30 



MeS— ^~y-^-N— SO2-N "^COO*Bu ^"^^"^ 



xxn-i 



MeS SO2-N 



^COOH 



35 Process 1 



40 



[0097] To a solution of 10 g (47.68 mmol) of D-valine tert-butyl ester hydrochloride (XV-3) in 100 ml of dichlorometh- 
ane was added 15.7 ml (3 x 47.68 mmoO of N-methylmorphoIine and 14.1 g(1 .2 x 47.68 mmoO of 4-nitrobenzenesulfo- 
nyl chloride under ice-cooling. After being stirred for 5 h at room temperature the reaction mixture was washed with 2N 
HCl. 5% NaHCOs. water. The organic layer was dried over Na2S04 and concentrated in vacuo, and the resulting resi- 
due was recrystallized from dichloromethane / n-hexane to give 13.3g of the desired compound (XX-1). Yield 77.8%. 
mp. 89-90**C. 



45 



so 



Elemental analysis C15H22N2O6S 


Calcd. : 
Found : 


C; 50.27 
C; 50.04 


H;6.19 
H:6.10 


N; 7.82 
N; 7.89 


S; 8.95 
S; 8.84 



55 



[a]D -2.9+0.8(c=0.512 DMSO 23°C) 

IR(KBr.v max cm-^) :3430br. 3301. 1722. 1698, 1525, 1362, 1348, 1181, 1174, 1159. 
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Process 2 

[0098] A solution of 13.29 g (37.08 mmol) of compound (XX-1) in 200 ml of methanol was hydrogenated using 10% 
Pd/C (1g) for 2h at room temperature. The reaction mixture was filtered off and the filtrate was concentrated in vacuo. 
5 The residue was recrystailised from acetone / n-hexane to give 1 1 .5g of amine derivative (XXI-1 ). Yield 94.4%. mp. 1 64- 
166»C 



10 


Elemental analyslsCi5H24N204S 




Calcd. : 


C; 54.86 


H; 7.37 


N;8.53 


S; 9.76 




Found : 


C; 54.84 


H; 7.33 


N;863 


S; 9.50 



IS 



la]o +10.3±1 .0(0=0.515 DMSO 23**C) 

IR(KBr, vmaxcm*^): 3461. 3375, 1716, 1638, 1598. 1344. 1313. 
20 NMR(d-DMSO. 5 ppm) : 0.80(d. J=6.8 Hz, 3H), 0.82(d, J=6.6 Hz, 3H), 1.23(s. 9H). 1.83(m. 1H). 3.30(m. 1H). 

5.86(8. 2H). 6.56(d. J=8.8 Hz. 2H). 7.36(d. J=8.6 Hz, 2H). 7.47(d. J=9.6 Hz. 1H) 

Process 3 

25 [0099] To a solution of 328 mg (Immol) of compound (XXI-1) in 10 ml of dichloromethane was added 0.33 ml (3 x 1 
mmol) of N-methylmorpholine and 280 mg (1 .5 x 1 mmol) of 4-(methytthio)benzoyl chloride under ice-cooling. The reac- 
tion mixture was stirred overnight at room temperature. To the reaction mixture was added ethyl ether and precipitation 
were collected and washed with ice-water and ethyl ether. The solid were recrystallized from acetone / ethyl ether to 
give 433 mg of the desired compound (XXII-1). Yield 90.5%. mp. 235-238''C. 

30 





Elemental analysisC23H3oN205S2 


35 


Calcd. : 


C: 57.72 


H: 6.32 


N; 5.85 


S; 13.40 




Found : 


C: 57.63 


H; 6.28 


N; 5.86 


S: 13.20 



Md +5.7±0.9(Cs:0.512 DMSO 25*C) 

IR(KBr. V maxcm-^): 3366, 3284, 1713, 1667, 1592, 1514. 1498. 1341, 1317. 

NMR(d6-DMSO. 6 ppm) : 0.82{d, J=6.6 Hz, 3H), 0.84(d, J=6.8 Hz. 3H). 1.22(s, 9H). 1.91(m. 1H). 2.55(s. 3H), 
3.32(s. 3H). 3.44(dd. J=6.2. 8.6 Hz. 1H), 7.40(d. J=8.6 Hz. 2H). 7.73(d. J=8.6 Hz, 2H), 7.90-8.01 (m, 5H), 10.48 (s, 
45 1H). 

Process 4 

[0100] To a solution of 405 mg (0.85 mmol) of compound (XXII-1) in 3 ml of dichloromethane was added 3.3 ml (50 x 
so 0.85 mmol) of trifluoroacetic acid and resulting mixture was stirred for 2 h at room temperature. The reaction mixture 
was concentrated in vacuo and the resulting residue was washed with ethyl ether to give 340 mg of the desired com- 
pound (la-4-1). Yield 94.7%. mp. 231-234«C 

IR(KBr, vmaxcm-^): 1748, 1655, 1592, 1323. 1161. 
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Elemental analysis C19H22N2O5S2 • O-ICFgCODH 



Calcd. : 


0:53.14 


H;5.13 


N; 6.46 


S; 14.78 


Found : 


C; 53,48 


H; 5.31 


N; 6.57 


S; 15.06 



Example 177-208 

[01 01 ] The compounds which were shown in Tables 33 to 36 were synthesized in a manner similar to those described 
in Example 176. 
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Table 35 
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Example 209 (Method E) 
[0102] 



EP0950 656A1 



HCl = Process 1 A ^ , Process 2 

XV-3 



xxm-1 



Process 3 
^COO'Bu ' 

H 

XXIV-1 



OHC— ^^-SOg-N^COO^Bu 



°2H H , Process 4 
f^J^S-N-N=C— f^VS02-N^C00*Bu ■ 



XXV-1 
N=N 



MeS— ^~y-N>^^ — ^^-SOz-N^COOteu 



Process 5 

-N COO'Bu 

H 

XXVI-1 - 



MeS— ^"^^-N,^^ — ^j^-SOa-N^COOH 



Process 1 



[01 03] To a solution of 20.94 g (99.8 mmol) of D-valine tert-butyl ester hydrochloride (XV-3) in 200 ml of dichlorometh- 
ane was added 22 ml (2 x 99.8 mmol) of N-methylmorpholine and 20.27 g (99.8 mmol) of p-styrenesulfonyl chloride 
under ice-cooling. After being stirred for 15 h at room temperature, the reaction mixture was washed with 2N HCI, 5% 
NaHCOa, water. The organic layer was dried over Na2S04 and concentrated in vacuo, and the resulting residue was 
column chromatographed on silica gel. The fractions eluting with ethyl acetate / n-hexane / chloroform = 1/3/1 were col- 
lected and washed with n-hexane to give 28.93 g of the desired compound (XXII 1-1). Yield 85%. mp. 1 18-120*'C. 

IR(KBr, V max cm"") : 3419, 3283, 1716. 1348. 1 168. 

NMR(CDCl3. 6 ppm) : 0.85(d. J=6.9 Hz. 3H). 1.00(d. J=6.6 Hz. 3H), 1.21(s. 9H). 2.04(m. 1H). 3.62(dd. J=9.8. 4.5 
Hz, IN). 5.09(d. J=9.8 Hz, 1H). 5.41 (dd. J=0.5. 10.9 Hz. 1H). 5.84(dd, J=0.5. 17.6 Hz. 1H). 6.72(dd, J=10.9, 17.6 
Hz, 1 H), 7.49(d, J=8.4 Hz, 2H). 7.79{d. J=8.4 Hz, 2H). 
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Process 2 

[0104] Ozone gas was bubbled through a solution of 5.09 g (15 mmol) of compound (XXIII-1) in 300 ml of dlchlo- 
romethane for 1 5 h at -78*'C. To this solution was added 22 ml (20 x 1 5 mmol) of methyisulf ide. and the reaction mixture 
was allowed to warm to room temperature gradually over 80 min and concentrated in vacuo to give 6.03g aldehyde 
derivative (XXIV-1). 

IR(CHCl3.v max cm ""): 3322. 1710, 1351. 1170. 

NMR{CDCl3, 6 ppm) : 0.85(d. J=6.9 Hz, 3H). 1.00(d. J=6.9 Hz, 3H), 1.22(s, 9H), 2.07(m, 1H). 3.69(dd, J=4.5. 9.9 
Hz. 1H). 8.01 (s, 4H), 10.08(s. 1H). 

Process 3 

[0105] To a solution of 6.02 g(15 mmol) of compound (XXI V-1) in 60 ml of ethanol and 15 ml of tetrahydrofuran was 
added 2.72 g (1 .05 x 15 mmol) of benzenesulfonyl hydrazide at room temperature. After being stirred for 2 h. the result- 
ing mixture was concentrated in vacuo. The residue which was obtained by concentration in vacuo was column chro- 
matographed on silica gel and the fractions eluting with chloroform / ethyl acetate = 1/4 were collected and 
recrystallized from ethyl acetate to give 4.44 g of the desired compound (XXV- 1). Yield from process 2 60%. mp. 163- 
164*»C. 



Elemental analysis C22H29N3O6S2 


Calcd. : 
Found : 


C; 53-32 
C; 53.15 


H;5.90 
H; 5.87 


N:8.48 
N; 8.32 


S; 12.94 
S: 12.82 



[a]D -1 1 -6±1 .0(0=0.509 DMSO 23.5°C) 

IR(KBr, V max cm"^) : 3430. 3274, 171 1. 1364, 1343. 1 172. 

NMR(CDCl3 5 ppm) : 0.84(d. J=6.9 Hz. 3H), 0.99(d, J=6.6 Hz. 3H), 1.19(s. 9H), 2.00(m, 1H). 3.63(dd. J=4.5. 9.9 
Hz. 1H). 5.16(d. J=9.9 Hz. 1H), 7.50-7.68(m. 5H). 7.73(s. 1H), 7.78-7.84(m. 2H). 7.96-8.02(m. 2H). 8.16(brs. 1H). 

Process 4 

[0106] To a solution of 0.14 ml (1 .1 1 x 1 mmol) of 4-(methylmercapto)aniline and 0.3 ml of cone, hydrochloric acid in 
3 ml of aqueous 50% ethanol solution was added a solution of 78.4 mg (1 . 1 4 x 1 mmol) of sodium nitrite in 1 ml of water 
at 0 to 5 °C of the internal temperature and the reaction mixture was stirred for 15 min at the same temperature. To a 
solution of 496 mg (1 mmol) of compound (XXV-1) in 5 ml of dry pyridine was added the above reaction mixture over 8 
min at -25''C. This reaction mixture was stinted for additional 4 h at 1 5*^0 to rt, poured into water, and extracted with ethyl 
acetate. The organic layer was washed with 2N HCI, 5% NaH(X)3, and water, dried over Na2S04, and concentrated in 
vacuo. The residue was column chromatographed on silica gel and the fractions eluting with chloroform / ethyl acetate 
= 1/9 were collected to give 374 mg of the desired compound (XXVI-1). Yield 74%. 



Elemental analysis C23H29N5O4S2 « O.3H2O 


Calcd. : 
Found : 


C: 54.27 
C: 54.25 


H;5.86 
H: 5.77 


N: 13.76 
N; 13.87 


S; 12.60 
S; 12.52 



IR(KBr, V max cm "") : 3422. 3310, 1705. 1345, 1 171 . 

NMR(d6-DMSO, 6 ppm) : 0.83(d. J=6.9 Hz. 3H). 0.86(d. J=7.2 Hz. 3H), 1.1 9(s. 9H). 2.00(m. 1H). 2.59(s, 3H), 
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3.54(dd. J=6.3. 9.6 Hz, 1H), 7.56(d, J=8.7 Hz. 2H), 8.00(d. J»8.6 Hz, 2H). 8.10(d, J=8.7 Hz. 2H). 8.33(d, J=9.6 Hz. 
2H). 8.34{d. J=8.7 Hz, 2H). 

Process 5 

[0107] A solution of 353 mg of compound pocvi-l) in 2.5 ml of dichloromethane and 2.5 ml of trifluoroacetic acid was 
stirred for 3 h at room temperature. The reaction mixture was concentrated in vacuo and the resulting residue was 
washed witii ethyl ether to give 308 mg of compound (la-5-1). Yield 98%. mp. 194 - 195''C. 

IR(KBr, vmaxcm"^): 1720, 1343. 1166. 



Elemental analysis C19H21N5O4S2 • 1.1 H2O 


Calcd. : 

Found : 


C; 48.83 

C; 49.13 


H; 5.00 

H; 5.25 


N; 14.99 

N; 14.55 


S; 13.72 

S; 13.34 



Exanrple 210-251 

[01 08] The compounds which were shown in Tables 37 to 43 were syntiiesized in a manner similar to those descrlt>ed 
in Example 209. 
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Table 38 
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Table 42 
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Example 252 - 266 



[01 09] The compounds which were shown in Tables 44 to 45 were synthesized in a manner similar to those described 
in Example 157. 

Table 44 
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Example 267 

[01 1 0] The compounds which were shown in Tables 46 were synthesized In a nrtanner similar to those described in 
Example 92. 

5 

Table 46 
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[01 11] Test examples on the compounds of the present invention are described below. The test compounds are the 
ones described In the Examples and Tables. 

5 Test example 

(1) Isolation arKi purification of MMP-9 (92 kDa. gelatinase B) 

[01 1 21 Type IV collagenase (MMP-9) was purified according to the methods descrived in the following literature. Scott 
10 M. WilhelmetaL. J. Biol. Chem.. 264. 17213-17221. (1989). SV40-transformed Human Lxing Fibroblasts Secrete a 92- 
kDa Type IV Collagenase Which Is Identical to That Secreted by Normal Numan Macrophages; Yasunori Okada et al., 
J. Biol. Chem.. 267. 21712-21719. (1992). Matrix Metalloproteinase 9 (92-kDa Gelatinase / Type IV Collagenase) from 
HT1080 Human Fibrosarcoma Cells; Robin V. Wardetal., Biochem. J.,(1991)278» 179-187, The purification of tissue 
inhibitor of metanoproteinase-2 from its 72 kDa progelatinase complex. 
15 [Oil 3] MMP-9 is secreted from human fibrosarcoma cell line ATCC HT 1080, into its culture medium when it is stim- 
ulated with 12-tetradecanoylphorbol- 13 -acetate (TPA). The production of MMP-9 in this culture was verified by the gel- 
atin zymography as described in the following literature (Hidekazu Tanaka et al., (1993) Biochem. Biophys. Res. 
Commun.p 190. 732-740. Molecular cloning and manifestation of mouse 105-kDa gelatinase cDNA). The condition 
medium of the stimulated HT 1080 was concentrated and was purified with gelatin-Sepharose 4B, concanavalin A- 
20 sepharose. and Sephacryl S-200. The purified pro-MMP-9 (92 kDa, gelatinase B) this obtained gave a single positive 
band in the gelatin zymography. Subsequently, activated MMP-9 was obtained by treating the pro-MMP-9 with trypsin. 

(2) Assay methods of type IV collagenase inhibitors 

25 [01 1 4] Collagenase assay was performed using the activated MMP-9 described above and the substrate supplied in 
the type IV collagenase activity kit (YAGAI, inc.). according to the manufacturer's protocol. The following 4 assays are 
performed per compound (inhibitor). 

(A) substrate (type IV collagenase), enzyme (MMP-9). inhibitor 
30 (B) substrate (type IV collagenase). inhibitor 

(C) substrate (type IV collagenase). enzyme (MMP-9) 

(D) sut>strate (type IV collagenase) 

[01 1 5] According to the manufacturer's protocol, fluorescent intensity was measured arxj percent inhibition was deter- 
35 mined by the following equation. 

Inhibition (%) = {1 - (A - B) / (C - D)} x 100 
[01 1 6] IC50 is a concentration at which the percent inhibition reaches 50 %. The results are shown in Tables 47 to 54. 

40 



Table 47 



45 



Example No. 


Compound No. 


ICsoCmM) 


Compound No. 


1C50 


1 


Ia-1-1 


0.24 


1b-1-1 


0.030 


2 


1a-1-2 


2.6 


1b-1-2 


0.04 


3 


1a-1-3 


0.18 


1b-l-3 


0.005 


4 


1a-1-4 


2.25 






5 


1a-1-5 


0.81 


1b-1-5 


0.041 


6 


la-1-6 


0.68 


1b-1-6 


0.034 


7 






1b-1-7 


0.028 


8 


1a-1-8 


2.0 


1b-1-8 


2.0 


9 






1b-1-9 


0.41 


10 






1b-1-10 


2.1 
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Table 47 (continued) 



5 



10 



IS 



20 



25 



Example No. 


Compound No. 


IC5o(nM) 


Compound No. 


ICsoCuM) 


11 






1b-1-11 


1.7 


12 






1b-1-12 


0.085 


13 






1b-1-13 


0.38 


14 


1a-1-14 


3.7 


1b-1-14 


0.11 


15 






1b-1-15 


0.027 


16 


1a-1-16 


0.520 


1b-1-16 


0.0108 


17 


1a-1-17 


0.205 


1b-1-17 


0.0203 


18 


1a-1-18 


0.500 


1b-1-18 


0.0282 


20 






lb- 1-20 


0.134 


21 


1a-1-21 


4.65 


1b-1-21 


0.0041 


23 






1b-1-23 


0.073 


24 






1b"1-24 


0.2 


26 






1b-1-26 


1.3 


27 






1b-1-27 


3.0 


30 


1a-1-30 


1.16 


1b-1-30 


0.213 


31 






1b-1-31 


0.0129 



Table 48 



Example No. 


Compound No. 


1C50 {m 


Compound No. 


IC50 (HM) 


33 


1a-1-33 


0.24 


lb- 1-33 


0.005 


35 


1a-1-35 


2.6 


1b-1-35 


0.0216 


38 


1a-1-38 


0.018 






40 


1a-1-40 


0.076 






41 


la-l-4l 


0.312 






42 


la-1-42 


0.0123 






43 


1a-1-43 


0.625 






44 


1a-1-44 


1.910 






45 


1a-1-45 


0.040 






46 


1a-1-46 


1.12 






47 


1a-1-47 


0.389 






48 


1a-l-48 


1.15 






49 


1a-1-49 


0.249 






50 


1a-1-50 


0.553 






51 


1a-1-51 


0.110 






52 


1a-1-52 


0.329 






53 


1a-1-53 


1.8 
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Table 48 (continued) 



5 



10 



Example No. 


Compound No. 


1C50 


Compound No. 


ICsoOiM) 


54 


1a-1-54 


0.075 






55 


1a-1-55 


0.0398 






60 


1a-1-60 


1.31 


1b-1-60 


0.0012 


61 


1a-1-61 


0.247 


1b-1-61 


0.247 


62 






1b-1-62 


3.50 


63 


1a-1-63 


1.05 


1b-1-63 


0.00039 


64 


1a-1-64 


1.90 


1b-1-64 


0.0037 


65 


1a-1-65 


0.291 


1b-1-65 


0.0035 



IS 



Table 49 



30 



35 



40 



45 



55 



Example No. 


Compound No. 


ICsoCmM) 


Compound No. 


IC50 &iM) 


67 


1a-1-67 




1b-1-67 


0.0061 


68 


1a-1-68 


0.231 






80 


1a-1-80 


1.91 






83 


1a-1-83 


1.77 






85 


1a-1-85 


1.2 


1b-1-85 


0.013 


86 


1a-1-86 


0.35 


1b-1^6 


0.0053 


87 






1b-1-87 


0.940 


93 


1a-2-2 


0.237 






94 


1a-2-3 


0.0109 






95 


1a-2-4 


0.0759 






96 


1a-2-5 


0.123 






97 


1a-2-6 


0.088 






98 


1a-2-7 


0.0699 






100 


1a-2-9 


0.0577 






101 


1a-2-10 


0.023 






102 


1a-2-11 


0.0475 






103 


la-2-l2 


0.0981 






104 


la-2-13 


3.28 






105 


1a-2-14 


2.98 






106 


1a-2-15 


0.133 






107 


1a-2-16 


0.325 






109 


1a-2-18 


1.19 






110 


1a-2-19 


0.203 






111 


1a-2-20 


3.41 






112 


1a-2-2l 


3.74 
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Table 49 (continued) 



Example No. 


Compound No. 


ICso (^M) 


Compound No. 


IC50 (mM) 


114 


1a-2-23 


0.929 







5 



Table 50 



10 


Example No. 


Compound No. 


■C50 (mM) 




115 


1a-2-24 


0.161 




117 


1a-2-26 


1.19 


15 


118 


1a-2-27 


0.088 


119 


1a-2-28 


1.11 




120 


1a-2-29 


1.53 




121 


1a-2-30 


0.0736 


20 


122 


1a-2-31 


0.224 




123 


1a-2-32 


0.0234 




124 


1a-2-33 


0.0218 


25 


125 


1a-2-34 


0.0144 




126 


1a-2-35 


0.156 




127 


1a-2-36 


0.0243 




128 


1a-2-37 


0.0922 


30 


129 


1a-2-38 


0.222 




180 


1a-3-2 


0.040 




161 


1a-3-3 


0.0108 


35 


162 


1a-3-4 


0.873 




163 


1a-3-5 


0.0126 




164 


1a-3-6 


0.0965 




165 


1a-3-7 


0.230 


40 


166 


1a-3-8 


1.28 




167 


1a-3-9 


0.014 




168 


1a-3-10 


0.0083 


45 


169 


1a-3-11 


0.244 




170 


1a-3-12 


2.03 




171 


1a-3-13 


0.0395 


50 




Table 51 




55 


Example No. 


Compound No. 


IC50 (mM) 




177 


1a-4-2 


0.684 
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Table 51 (continued) 



10 



15 



20 



25 



30 



35 



Example No. 


Compound No. 


ICso (^iM) 


178 


1a-4-3 


0.0252 


179 


1a-4-4 


2.36 


180 


1a-4-5 


0.045 


181 


1a-4-6 


0.0539 


182 


1a-4-7 


0.0059 


183 


1a-4-8 


0.0027 


184 


1a-4-9 


0.00325 


185 


1a-4-10 


0.0422 


186 


la-4-ll 


0.0982 


187 


1a-4-12 


0.177 


188 


1a-4-13 


0.843 


189 


1a-4-14 


0.0375 


190 


1a-4-15 


0.0597 


191 


1a-4-16 


0.0095 


192 


1a-4-17 


0.324 


193 


1a-4-18 


0.722 


195 


1a-4-20 


1.1 


196 


1a-4-21 


0.0573 


197 


1a-4-22 


0.0161 


198 


la-4-23 


0.493 


199 


1a-4-24 


2.06 


200 


1a-4-25 


0.173 


201 


1a-4-26 


0.252 


202 


1a-4-27 


0.0114 


203 


1a-4-28 


0.173 



40 



Table 52 



Example No. 


Compound No. 


IC50 (HM) 


Compound No. 


IC50&1M) 


204 


1a-4-29 


3.95 






207 


1a-4-30 


4.44 






210 


1a-5-2 


0.024 






211 


1a-5-3 


0.210 


1 b-211 


0.00565 


212 


1a-5-4 


0.393 






213 


1a-5-5 


0.128 






214 


1a-5-6 


0.832 






215 


1a-5-7 


0.110 
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Table 52 (continued) 



5 



10 



IS 



20 



25 



Example No. 


Compound No. 


ICso (HM) 


Compound No. 


IC50 (mM) 


216 


la-5-8 


0.107 






218 


1a-5-10 


0.744 






219 


1a-5-11 


0.574 






220 


1a-5-12 


0.0167 






221 


1a-5-13 


0.316 






222 


1a-5-14 


0.078 






223 


1a-5-15 


0.349 






224 


1a-1-16 


0.0101 






225 


1a-5-17 


0.0122 






226 


1a-5-18 


0.166 






227 


1a-5-19 


0.0198 






228 


1a-5-20 


0.106 






229 


1a-5-21 


0.215 






230 


1a-5-22 


0.281 






231 


1a-5-23 


0.197 






232 


1a-5-24 


0.144 






233 


1a-5-25 


0.0864 






234 


1a-5-26 


0.153 







Table 53 



55 



Example No. 


Compound No. 


IC50 (nM) 


Compound No. 


IC50 (^iM) 


235 


1a-5-27 


0.265 






236 


1a-5-28 


0.304 






237 


1a-5-29 


1.32 






238 


1a-5-30 


2.85 






239 


1a-5-31 


0.243 






240 


1a-5-32 


0.0041 






241 


1a-5-33 


0.0131 






242 


1a-5-34 


0.0239 






243 


1a-5-35 


0.0529 






244 


1a-5-36 


0.0165 






245 


1a-5-37 


0.0059 






246 


1a-5-38 


0.0108 






247 


1a-5-39 


0.0035 






267 


1a-2-66 


1.5 


1b-2-66 


0.011 
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Table 54 



5 



10 



15 



Example No. 


Compound No. 


ICso (^AM) 


252 


1-252 


0.24 


253 


1-253 


0.000039 


254 


1-254 


0.00063 


255 


1-255 


0.529 


256 


1-256 


0.601 


257 


1-257 


0.776 


258 


1-258 


0.908 


259 


1-259 


0.130 


260 


1-260 


0.159 


261 


1-260 


0.182 



20 

[0117] The compound of the present invention showed strong activity for inhibiting type IV oollagenase. 
Industrial Applicability 

25 [01 1 8] It is considered that the compound of the present invention is useful to prevent or treat osteoarthritis, rheuma- 
toid arthritis, corneal ulceration, periodontal disease, metastasis and invasion of tumor, advanced virus infection (e.g., 
HIV), arteriosclerosis obliterans, arteriosclerotic aneurysm, atherosclerosis, restenosis, sepsis, septic shocK coronary 
thrombosis, aberrant angiogenesis, scleritis, multiple sclerosis, open angle glaucoma, retinopathies, proliferative retin- 
opathy, neovascular glaucoma, pterygium, keratitis, epidermolysis bullosa, psoriasis, diabetes, nephritis, neurode- 

30 gengeratrve disease, gingivitis, tumor growth, tumor angiogenesis. ocular tumor, angiofibroma, hemangioma, fever, 
hennorrhage, coagulation, cachexia, anorexia, acute infection, shock, autoimmune disease, malaria, Crohn disease, 
meningitis, and gastric ulcer, because the compound of the present invention has strong inNbitory activity against met- 
alloproteinase, especially MMP. 

35 Claims 



1 . A composition for inhibiting metalloproteinase which contains a compound of the formula 1: 



40 



R^-R*-R^-S02-N^C0Y 



45 

wherein R*" is optionally sut>stituted lower alkyi, optionally substituted aryl, optionally substituted aralkyi, optionally 
substituted heteroaryl, or optionally substituted heteroarylalkyl; is hydrogen atom, optionally substituted lower 
alkyl. optionally substituted aryl. optionally sut^stituted aralkyi. optionally substituted heteroaryl, or optionally sub- 
stituted heteroarylalkyl; R^ is a bond, optionally substituted arylene. or optionally substituted heteroarylene; R^ is 
so a bond, -(CHajm-, -CH=CH-, -C « C-. -CO-, -CO-NH-. -N=N-, -N(R^)-, -NH-CO-NH-, -NH-CO-, -0-. -S-, -SOgNH-, 
-S02-NH-N=CH-. or tetrazol-diyt; R^ is optionally sut3st'rtuted lower alkyl, optionally substituted C3-C8 cydoalkyl, 
optionally substituted aryl, optionally substituted heteroaryl, or an optionally substituted non-aromatic heterocyclic 
group; R^ is hydrogen atom or lower alkyl; Y is -NHOH or -OH; and m is 1 or 2; provided R^ is hydrogen atom when 
Y is - NHOH. its optically active sut)stance, their pharmaceutically acceptable salt, or hydrate thereof. 

55 

2. A composition for inhibiting metalloproteinase which contains a compound of the formula 1: 
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wherein is optionally substituted lower alk/l. optionally substituted aryl. optionally substituted aralkyi, optionally 
substituted heteroaryl, or optionally substituted heteroarylalkyi; is hydrogen atom, optionally substituted lower 
alkyi, optionally substituted aryl, optionally sutsstituted aralkyi, optionally substituted heteroaryl, or optionally sub- 
stituted heteroarylalkyi; R^ is a bond, optionally substituted arylene, or optionally substituted heteroarylene; R^ is 
a bond, -(CH2)m-. -CH=CH-. -C - C-, -CO-, -CO-NH-. -N=N-, 'N{R^)-, -NH-CO-NH-, -NH-CO-, -0-. -S-, -SO2NH-. 
•SOa-NH-N^CH-, or tetrazol-diyi; R^ Is optionally substituted lower alkyI, optionally substituted Cs-Cg cydoalkyl. 
optionally substituted aryl, optionally substituted heteroaryl, or an optionally substituted non-aromatic heterocyclic 
group; R^ is hydrogen atom or lower alkyI; Y is -NHOH or -OH; and m Is 1 or 2; provided R^ is hydrogen atom when 
Y is - NHOH, R^ is optionally substituted aryl or optionally substituted heteroaryl when R^ is optionally substituted 
arylene or optionally substituted heteroarylene and R^ is - CO-NH- or -NH-CO-, R^ is optionally substituted aryl or 
optionally substituted heteroaryl when R^ is optionally substituted arylene or optionally substituted heteroarylene 
and R^ is tetrazol<liyl, R^ is lower alkyI, aryl substituted by lower alkyI or optionally substituted aryl, or heteroaryl 
substituted by lower alkyI or optional^ substituted aryl when R^ Is optionally substituted arylene and R^ is a bond, 
both of R^ and R"* are not a bond at the same time, and R^ is not -O- when R^ is optionally substituted arylene or 
optionally substituted heteroarylene, its optically active substance, their pharmaceutically acceptable salt, or 
hydrate thereof. 

3. A composition for inhibiting metalloproteinase of claim 1 or 2. which is a composition for inhibiting type-IV colta- 
genase. 

4. A compound of the formula 1: 



wherein R** is optionally substituted lower alkyi, optionally substituted aryl optionally sut>stituted aralkyi, optionally 
substituted heteroaryl, or optionally substituted heteroarylalkyi; R^ is hydrogen atom, optionally substituted lower 
alkyl. optionally substituted aryl, optionally substituted aralkyi, optionally substituted heteroaryl. or optionally sub- 
stituted heteroarylalkyi; R^ Is a bond, optionally substituted arylene, or optionally substituted heteroarylene; R^ is 
a bond, -iCH^m-, -CH=CH-, -C = C-, -CO-, -CO-NH-, -N=N-. -N(RA)-. -NH-CO-NH-, -NH-CO-. -O-. -S-, -SO2NH-. 
-S02-NH-N=CH-, or tetrazol-diyl; R^ is optionally substituted lower alkyl. optionally substituted C3-C8 cydoalkyl, 
optionally substituted aryl, optionally substituted heteroaryl, or an optionally substituted non-aromatic heterocyclic 
group; R^ is hydrogen atom or lower alkyl; Y Is -NHOH or -OH; and m is 1 or 2; provided R^ is hydrogen atom when 
Y Is - NHOH, R^ is optionally substituted aryl or optionally substituted heteroaryl when R^ is optionally substituted 
arylene or optionally substituted heteroarylene and R"* is - CO-NH- or -NH-CO- (when R^ is phenylene and R"^ is - 
CO-NH-, R^ Is not methyl or phenyl and R^ is not 2-chlorophenyl. 4-chlorophenyl, or 2.4-dichlorophenyl), R® is 
lower alkyl, optionally suk)stituted aryl, or optionally substituted heteroaryl when R^ is optionally substituted arylene 
or optionally sut>stituted heteroarylene and R"^ is tetrazol-diyl. R^ is lower alkyl. aryl substituted witii lower alkyl or 
optionally substituted aryl, or heteroaryl sut>stituted vAiSn lower alkyl or optionally substituted aryl when R^ is option- 
ally substituted arylene and R"* is a bond, both of R^ and R"* are not a bond at tiie same time, and R^ is not -O- 
when R^ is optionally substituted arylene or optionally substituted heteroarylene, its optically active substance, 
their pharmaceutically acceptable salt, or hydrate thereof. 

5. A compound of the formula M: 




R^-SOo-N COY 
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so 



35 




r7_rb^ ^SOa-N'^COY H 



R- 



10 Wherein R^.is -CH=CH-, -C - C-. -N=N-, -NH-CO-NH-, -S-. -SOgNH-. or -SOg-NH-N^CH-; is optionally substi- 
tuted aryl or optionally substituted heteroaryl: and R^ are each independently hydrogen atom, lower alkoxy, or 
nitro; R^ . R^, and Y are as defined above, its optically active substance, their pharmaceutically acceptable salt, or 
hydrate thereof. 



15 6. A conpound of the formula IH: 



R* R^ 



ss wherein R^" is -{CH^vn-. -CO-. -CO-NH-. -N(FV^)-. -NHCO-, or tetrazol-diyi; m is 1 or 2; . R^. R^. R®. R^, R*. and 
Y are as defined above, provided is not methyl or phenyl and R^ is not 2-chloraphenyl, 4-cNorophenyl, or 2,4- 
dichlorophenyl when R^° is -NH-CO, ils optically active sut>stance, their pharmaceutically acceptable saK, or 
hydrate thereof. 



30 7. A compound of the formula 1^: 



R^ 

l^-R^^4IlLs02-N'^COY ^ 

^ r2 



wherein R^^ is a bond, -CH=CH-. or -C = C-; X is oxygen atom or sulfur atom; R\ R^, R^, and Y are as defined 
40 above, its optically active sut>stance. their pharnr^ceutically acceptable salt, or hydrate thereof. 



8. A compound of the formula £: 



45 



50 



R'' 



R*'-R*-R^'-S02-N^C0Y I 



R^ 



wherein R"* is benzyl, (indol-3-yl)methyl, (1 -methylindol-3-yl)methyl, (5-methylindol-3-yl)methyl, {5-fluoroindole-3- 
yl)methyl, (1-acetylindol-3-yl) methyl, (1-methylsulfbnylindol-3-yl)methyl, (1-alkoxycarbony 1-3 -yO methyl such as 
ethoxycarbonytmethyt, or i-propyl; R^ is hydrogen atom, methyl, 4-aminobuty1, or benzyl; R^ is 1 ,4-phenylene; R^ 
is -0-; R^ is phenyl or 4-hydroxyphenyl; and Y is as defined ak30ve. its optically active substance, their pharmaceu- 
55 tically acceptable salt, or hydrate thereof. 

9. A conrpound of the formula T: 
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wherein R^" is 4-thia20lylmethyl, (lndol-3-yl)methyl, (5-methoxyindoI-3-yI)methy!, 1 -naphthylmethyl, 2-naphthylme- 
thyl. 4-biphenylylmethyl, 2,2,2-trifluoroethyl, 2-phenyI ethyl, benzyl, iiaropyl, 4-nrtrobenzyl, 4-fluorobenzyl, cyclohex- 
ylmethyl, (1 -methylindol-3-yl) methyl. (5-methylindol-3-yl) methyl, (5-fIuoroindol-3-yl) methyl, (pyridin-4-yl)methyl, 
(benzothiazol-2-yl)melhyl, (phenyl)(hydroxy)methyl, phenyl, carboxy methyl. 2-carboxyethyl, hydroxymethyl. phe- 
nylmethoxymethyl, 4-carboxyl)enzyl, (benzimldazoI-2-yl)methyl, (1-methylsulfonyllndol-3-yl)methyl. or (1-ethoxy- 
carbonylindol-3-yl)methyl; fF' is hydrogen atom; R^" is 1,4-phenylene; R*" is a bond; R^ is phenyl, 3- 
methoxyphenyl, 4-methoxyphenyI, 4-methylphenyl, 4-tert-butylphenyl, 4-trifluoromethylphenyl, 4-fluorophenyl, 4- 
methytthiophenyl. 4-biphenylyl, 2-thienyl, benzoxazol-2-yl, benzothiazol-2-yl, or tetrazol-2-yl; and Y is as defined 
above, its optically active substance, their pharmaceutically acceptable salt, or hydrate thereof. 

10. A compound of the formula V: 



wherein R^^ is -CH=CH- or -C ^ C-; R^ R^, R^. R®. and R® are as defined atx>ve, its optically active sut>stance. 
their pharmaceutically acceptable salt, or hydrate thereof. 

1 1 . A compound of the formula Vl: 



wherein R^, R^. and R^ are as defined above, R""^ is optionally substituted lower alkyi, optionally substituted aryt, 
optionally substituted aralkyl, optionally substituted heteroaryl, or optionally substituted heteroarylalkyl; and R^^ is 
optionally substituted aryl or optionally substituted heteroaryl; provided R**^ is not methyl or phenyl and R^^ is not 
2'Chlorophenyl. 4-chlorophenyl, or 2,4-dichlorophenyl. its optically active substance, their pharmaceutically accept- 
able salt, or hydrate thereof. 

12. A compound of the formula VM: 





i8 
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^ ^so2-N cooH yn 




10 

wherein R\ R^, R^. R®, and R^ are as defined above, its optically active substance, their pharmaceutically accept- 
able salt, or hydrate thereof. 

13. A compound of the formula VIII: 

75 



R' 

Pj7_pi 1 Jl^ jLso2-N^COOH YE 



20 R2 

wherein R\ R^. R^, and R^^ are as defined above, its optically active substance, their pharmaceutically acceptak)le 
salt, or hydrate thereof. 

2S 

14. A compound of the formula jX: 



R'-O-C^ ^SOa-N "COOH K 



R« 

55 

wherein R^ . R^. R"^. R^. and R^ are as defined above, its optically active substance, their pharmaceutically accept- 
able salt, or hydrate thereof. 

1 5. A compound of the formula X: 

40 



45 



R' 



R^ 



wherein R^^ is -CH=CH- or -C = Cs R\R^, R^. and R^ are as defined above, its optically active sut)stance, their 
50 pharmaceutically acceptable salt, or hydrate thereof. 

16. A compound of the formula 2Q: 



55 
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R^*-C-N— ^ ^^SOa-N^COOH XI 



R« 



wherein R\ R®, R^, R""^, and R^* are as defined above, provided R^^ is not methyl or phenyl and R^^ is not 2-chlo- 
rophenyl. 4-chlorophenyl, or 2,4-dichlorophenyl. its optically active substance, tfieir pharmaceutically acceptable 
salt, or hydrate thereof. 

17. A compound of the formula XII: 

R" R^ 

N=N ^l-s ? 

R^—N.^-if^—f V-SOz-N COOH 201 
• R^ 

wherein R\ R^, R^, and are as defined above, Its optically active substance, their pharmaceutically acceptable 
salt, or hydrate thereof. 

18. A compound of the formula XIII: 

R' 



f-R^^J Lsoz-N-^cooH 2an 



^ H 

wherein R^ R"^. and R**^ are as defined above, its optically active substance, their pharmaceutically acceptable 
salt, or hydrate thereof. 



1 9. A compound of the formula XIV: 



■'^ .X. 



R^-o-^ SO2-N cooH xn 



wherein r\ R^. R^, and R^ are as defined above, its optically active substance, their phannaceutically acceptable 
salt or hydrate thereof. 

20. The compound of any one of claims 4 to 19, wherein R^ R"'*, R** ", and R^^ are i-propyl. benzyl, or (indole-3- 
yl)methyl. 

21 . The compound of any one of claims 4 to 7 and 10 to 19. wherein R^, R^, and R^^ are phenyl optionally sut}stituted 
with one or more substituents selected from the group consisting of alkoxy, aikytthio. and all^l. 
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22. The compound of any one of claims 4 to 1 9, wherein a conf iguration of asymmetric carbon atoms bonding with , 
R^*, R^". and R**^ is R configuration. 

23. A pharmaceutical composition containing a conpound of any one of claims 4 to 19. 

24. A composition for Inhibiting metalloproteinase containing a conpound of any one of claims 4 to 19. 

25. A composition for Inhibiting type IV collagenase containing a compound of any one of claims 4 to 19. 
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